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@ The present invention relates to certain nobet substituted heterocycles which are .1-pyrimidi- 
nylacetamide compounds of fonnula I, set out herein, which are inhibitors of human leukocyte elastase 
(HLE). also known as human neutrophil elastase (HNE), making them useful whenever such inhibition is 
desired, such as for research tools in phanmacological, diagnostic and related studies and In the 
treatment of diseases in mammals in which HLE is implicated. The invention also includes intermediates 
useful In the synthesis of these substituted heterocycles, processes for preparing the substituted 
heterocycles, pharmaceutical compositions containing such substituted heterocycles and methods for 
their use. 
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The present invention relates to certain substituted heterocycles, In particular* certain 1-pyrimidinylac - 
tamide compounds, which are inhibitors of human leukocyte eiastase (HLE). also known as human neutrophil 
elastase (HNE), making them useful whenever such inhibition is desired, such as for research tools in phar- 
macological, diagnostic and related studies and in the treatment of diseases in mammals in which iHLE Is im- 

5 plicated. For example. HLE has been implicated in the pathogenesis of acute respiratory distress syndrome 
(ARDS), rheumatoid arthritis, atherosclerosis, pulmonary emphysema, and other inflammatory disorders, In- 
cluding airway infiammatory diseases characterized by increased and abnormal airway secretion such as 
chronic bronchitis and cystic fibrosis. Also, HLE has been implicated in certain vascular diseases and related 
conditions (and their therapy) in which neutrophil participation is involved or implrcated, for example. In he- 

10 morrhage associated with acute non>lymphocytic leukemia, as well as In reperfuslon Injury associated with, 
for example, myocardial ischaemia and related conditions associated with coronary artery disease such as 
angina and infarction, cerebrovascular ischaemia such as transient ischaemic attack and stroke, peripheral oc- 
clusive vascular disease such as intermittent claudication and critical limb ischaemia, venous insufficiency 
such as venous hypertension, varicose veins and venous ulceration, as well as impaired reperfuslon states 

IS such as those associated with reconstructive vascular surgery, thrombolysis and angioplasty. The invention 
also includes Intermediates useful in the synthesis of these heterocyclic amides, processes for preparing the 
heterocyclic amides, pharmaceutical compositions containing such heterocyclic amides and methods for their 
use. 

In U-S. Patent 4,91 0,1 90, of 20 March 1990, assigned to 1CI Americas Inc., there is disclosed a series of 
20 peptidoyi trifluoromethane derivatives which are HLE inhibitors. Disclosed herein is a series of substituted 2- 
(6-OXO-1 ,6-dihydro-1-pyrimidinyl)-N-[3,3,3-trifluoro-1 -(lower alkyl)-2-oxopropyl]acetamide derivatives, which 
unexpectedly possess inhibitory propertied against HLE, which provides the basis for the present invention. 

Accordinjg to the invention there is provided a Compound of the invention which is a compound of formula 
I (formula set out, together wit h other formulae referred to by Roman numerals, following the Examples) where- 
as in: 

Ro is (1-5C)alkyl; 
R Is hydrogen; or 

R is an acyl group of formula A J(.CO- in which A.X-, taken together, is hydrogen, trlftuoromethyl, 2,2,2- 
trifluoroethoxy, amino, methoxyamino, 2,2.2-trifluoroethylamlno, RbRcN.O-, RaOCONH-, RISO2NH-, RaO- 
30 CO-. RbRcNCO- or RaCO-; or 

R is an acyl group of formula A.X.CJ- In which 
J is oxygen or sulliir; 
X Is a direct bond, imino, oxy or thio; and 
A is as defined below or 

35 A Is tetrahydropyran-4-yl, 1-methylplperid-4-yl, or 5-methyi-1,3-dioxacyclohex-5-ylmethyl; or 

R is a isulfonyl group of formula D.W.SO2- in which D.W-, taken together, Is hydroxy, amino, di(lower 
alkyl)amlno, 2,2,2-trifluoroethylamlno, 2,2,2-trlfluoroethyl. 3,3,3-trifluoropropyl or trifluoromethyl; or 
W is a direct bond, imino, carbonyl imino, oxycart>onyl imino or iminocarbonylimino; and 
D is as defined below; or 
40 R is an alkyi, aryl or heteroaryl group G as defined below; 

The group A, D or G is (1-6C)aIkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl-(1-3C)alkyl, aryl, aryl(1-3C)alkyl, het- 
eroaryl or heteroaryl(1-3C)alkyi wherein an aryl or heteroaryl moiety may bear one or more halogeno, nitro, 
methyl or trifluoromethyl groups and further wherein the group A, D or G may bear one or more substituents 
selected finom a group consisting of hydroxy, lower alkoxy, lower acyloxy, COORa, CONRbRc, COO(CH2)2 
45 NReRf, cyano, SOJR^ C0NRdS02R\ NReRf, NRgCHO, NRgCOR^, NRgCOOR^ , NRhCQNRiRj, NRkSOsR^, 
SOaNRIRm, SOzNRnCOR^ and P(0){0Ra)2 in which 

• Q is oxygen or sulfur; * 
Ra-Rn are independently hydrogen, benzyl or lower alkyI; or, independently, a group NRbRc, NReRf, 
NRiRj or NRIRm is a cyclic radical selected from a group consisting of 1-pyrrolidinyl, piperidino, morpholino or 
BO 1-piperazinyl which may bear a lower alkyI substituent at the 4-position; or. independently, a group NReRf is 
a cyclic radical selected from a group consisting of 2-pyrrolidinon-1-yl, succinimido, oxazoiidin-2-on-3-yl, 2- 
benzoxazollnon-3-yl. phthallmldo and cis-hexahydrophthalimido; and 

R1-R4 are independently trifluoromethyl, (1-6C)alkyt, (3-6C)cycloalkyl, aryl or heteroaryl in which the 
aryl or heteroaryl may bear one or more substituents selected ftom a group consisting of lower alkyi, hydroxy, 
55 lower alkoxy. halogeno or trifluoromethyl; 

R8 Is (1-5C)atkyl which has no tertiary carbon, (3-7C)cycloalkyi, aryl or heteroaryl, which aryl or het- 
eroaryl independently may bear one or more of th substituents defined for the group Aor an aryl or heteroaryl 
moiety thereof; and 
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provided that no aliphatic carbon is bonded to more than one nitrogen or oxygen, except as part of a 
cyclic ketal or where the nitrogen bears a carbonyl group; or. 

for a compound of formula I which is acidic or basic, a pharmaceutically acceptable satt thereof. 
In this specification, the following definitions are used, unless otherwise described: Halogeno Is fluoro, 

5 chloro, bromo or iodo. Alkyl. alkoxy, etc- denote both straight and branched groups; but reference to an indi- 
vidual radical such "propyl" embraces only the straight chain fnormal") radical, a branched chain Isomer such 
as "isopropyl* being specifically referred to. Lower alkyl and lower alkoxy refer to radicals containing one to 
about four carbon atoms. Lower acyloxy refers to a radical containing one to about five carbon atoms. Aryl de- 
notes a phenyl radical or an ortho- fused blcydic carbocydic radical having about nine to ten ring atoms in which 

10 at least one ring Is aromatic. Heteroaryl encompasses a radical attached via a ring carbon of a monocyclic ar- 
omatic ring containing five or six ring atoms consisting of carbon and one to four heteroatoms selected from 
the group consisting of oxygen, sulfur and nitrogen, as well as a radical of an ortho -fiised blcydic heterocycte 
of about eight to ten ring atoms derived therefrom, particularly a benz-derivative or one derived by fusing a 
propenylene, trimethylene or tetramethylene diradlcal thereto, as well as a stable N-oxIde thereof. 

15 It will be appreciated that, owing to the asymmetrically substituted carbon atom at the chiral center indi- 

cated by In formula I, a compound of formula I may exist in, and be isolated in, optically active and racemic 
forms. If a compound of formula I contains an additional chiral element such compound of formula I may exist 
in, and be Isolated in, the form of a diastereomeric mixture or as a single diastereomer. It is to be understood 
that the present invention encompasses a compound of formula I as a mbcture of diastereomers, as well as In 

20 the form of an Individual diastereomer, and that the present invention encompasses a compound of formula 
I as a mixture of enantbmers, as well as in the form of an individual enantiomer. When is isopropyl, a com- 
pound of formula I may be viewed as an alanyi trifluoromethane derivative. In general, a compound of formula 
I having the (S)-configuration at the chiral center indicated by which corresponds to the L-alanyl config- 
uration, is preferred. Accordingly, it may be preferred to use the compound of formula I in a form which is char- • . 

25 acterized as containing, for example, at least 95%, 98% or 99% enantiomeric excess (ee) of the (S)-form. How- 
ever, owing to the interconvertability of the (S}-lsomer and the (R)-isomer by the facile epimerization of the 
chiral center Indicated by "•»" in fbrmula I, it may be preferred to utilize a compound of formula i as a mbcture 
of the (S)- and (^-isomers at the center indicated by in formula I. 

As will be appreciated by those skilled In the art, a trifluoromethyl ketone of formula I can exist as a solvate, 

30 particularly a hydrate; and such a solvate of a compound of formula I is encompassed by the present invention. 

A compound of formula I may exhibit polymorphism. The compound may form solvates In addition to a ke- 
tone solvate mentioned above. A compound may exist in more than one tautomeric form. It is to be understood, 
therefore, that the present invention encompasses any racemic or optically-active form, any polymorphic form, 
any tautomer or any solvate, or any mixture thereof, which form possesses inhibitory properties against HLE, 

35 it being well known In the art how to prepare optically active forms (for example, by resolution of the racemic 
form or by synthesis from optically-active starting materials) and how to determine the inhibitory properties 
against HLE by the standard tests described hereinafter. 

It is preferred that the radicals R9, R and R^ not contain nor introduce an additional element of chirality 
Into the molecule beyond the chiral center Indicated by In formula I. 

40 Partteular values are listed below for radicals, substituents and ranges for illustration only and they do not * 

exclude other defined values or other values within defined ranges for the radicals and substituents. 
A particular value for R^ is methyl, ethyl, propyl, isopropyl or isobutyl. 
A particular value for W is a direct bond or imino. 

A particular value for G is (1-3C)alkyl. aryl(1-C)alkyi or heteroaryl(1-2C) alkyl which may bear one or more. 

46 substituents as defined above for G or a part thereof. 

A particular value of (1-6C}alkyl Is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 3-me- 
thylbutyl, 1 -ethyl propyl, hexyl or 4-methyl pentyl. A particular value of (3-6C)cydoalkyl is cydopropyl, cydo-- 
pentyl or cydohexyl. A particular value for the (1-3C)alkyl portion of (3-6C)cycloalkyl-(1-3C)aIkyl, aryl(1- 
3C)alkyl or heteroaryl(1-3C)alkyl is methylene, ethylene or trimethylene. A particular value for aryl is phenyl, 

60 indenyl or naphthyl. A particular value for heteroaryl is furyl, imldazolyl. tetrazolyl, pyridyl (or its N-oxide), thie- 
nyl, pyrimidinyl (or its N-oxide), indolyl or quinolinyl (or its r4-oxide). A particular value for lower alkyl is methyl, 
ethyl, propyl, isopropyl. butyl, Isobutyl or t-butyl. A particular value for lower acyloxy Is acetoxy. A particular 
value for lower alkoxy is methoxy, ethoxy, propoxy, isoproxy or t-butoxy. A particular value for halogeno is bro- 
mo, chloro or fluoro. 

ss A particular value for A.X-, take n toget her, is 2,2,2-trif luoroet hoxy . A part icular value for COORa is carboxy 

or methoxycarbonyl. A particular valu for CONRbRc Is carbamoyl or N,N-dimethy1 carbamoyl. A part icular val- 
ue for NRgCOR^ is trifluoroacetylamino. A particular value of C0NRdS02R^ is N-piienylsulfonyl carbamoyl or 
N-(4-chlorophenyisulfonyl)carbamoyl. A particular value for A.X- is tris(hydroxymethyl)methylamln , 

3 
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tris(acetoxyethyl)methylamino or 2,2-bis(hydroxymethyl}propoxy. 

A particular value for D.W-, taken together. Is 2,2,2-trlfluoroethylamlno or 3,3.3-trifluoropropyl. 

A particular value for is, for example, isopropyl, cydopentyl, cydohexyU phenyl, furyl. thienyl orpyridyl 
in which a phenyl or heteroaryl may bear one or two substituents as defined above. 

A more particular value for is isopropyl. A more particular value for A.X-. taken together, is 2»2.2-tri- 
f luoroethoxy. A more particular value for J is oxygen. A more particular value for X is a direct bond, Imino or 
oxy. Amore particular value for A Is methyl, ethyl, phenyl, benzyl, phenethyl, pyridyl, thienyl. 5-tetrazolyl, thia- 
zolyl. pyridylmethyl, thenyl, 5-tetrazoiylmethyl, 2-(pyridyl)ethyl, 2-(thlenyl)ethyl or 2-(thiazolyl)ethyl wherein 
the phenyl or heteroaryl group may bear one or two halogeno or methyl groups and further wherein the group 
A may bear a substituent selected from hydroxy, methoxy, t-butoxy, acetoxy, pivaloyloxy. carboxy, methoxy- 
carfoonyl, ethoxycarbonyl, carbamoyl, dimethyicarbamoyl, 2-(dimethylamino]ethoxycarbonyt. cyano, methyl- 
sulfonyl. phenytsulfonyl, N-methylsulfonyl carbamoyl. N-phenylsulfonylcarbamoyl. amino, dimethylamino. ox- 
azolidin-2-on-3-yl, acetylamino, trifluoroacetylamino, ureido, methyisulfonyl, sulfamoyl, dimethyl phosphoryl or 
diethylphosphoryl. Amore particular value for D.W-, taken together, Is 2,2,2-trlfluoroethylamlno or 3,3.3-tri- 
f luoropropyl. A more particular value for D is methyl, ethyl, Isopropyi, tert-butyl. cyclohexyl, phenyl, benzyl, 
phenethyl, pyridyl, thienyl, 5-tetrazolyl, thiazolyl, qutnolinyl, pyridylmethyl, thenyl, 5-tetrazolyl methyl, 2-(pyri- 
dyl)ethyl. 2-(thienyl)ethyl or 2-(thiazdlyl}ethyl wherein the phenyl or heteroaryl group may bear one or two ha- 
logeno or methyl groups and further wherein the group D may bear a substituent selected from hydroxy, me- 
thoxy, t-butoxy, acetoxy, pivaloyloxy, carboxy, methoxycarbonyl, ethoxycarbonyl, carbamoyl, dimethyicarba- 
moyl, 2-(dimethylam)no)ethoxycarbonyl. cyano. methyisulfonyl, phenylsulfonyl, N-methylsulfonylcarbamoyI, 
N-phenylsulfonylcarbamoyl, N-(4-chlorophenylsulfonyl)carbamoyl, methylsulfonytamino, amino, dimethylami- 
no, oxazo|jdin-2-on-3-yl, acetylamino, trifluoroacetylamino, ureido, methyisulfonyl, sulfamoyl, dimethylphos- 
phoryl or diethylphosphoryl. A more particular value for G is methyl, ethyl, benzyl, phenethyl, pyridyl, pyridyl- 
methyl, thenyl, 5-tetrazolylmethyl, or 2-(pyridyl)ethyl, wherein an alkyt cartK>n may bear an oxo group and 
wherein the phenyl or heteroaryl group may bear one or two halogeno or methyl groups and further wherein 
the group G may bear a substituent selected from hydroxy, methoxy, acetoxy, carboxy, methoxycart)onyl, 
ethoxycarbonyl, cartmmoyl, dimethyicarbamoyl, phenylcarbamoyl. pyridylcarbamoyi, methylsulfbnylamlno, 
amino, dimethylamino, acetylamino, nicotinoylamino, or trifluoroacetylamino. 

A particular value for R is, for example, hydrogen, formyl, trlfluoroacetyl, 2,2,2-trifluoroethoxycarbonyl, hy- 
droxyoxalyl, methoxycarbonyl. ethoxycartx>ny1. isopropoxycarbonyl, 2-methoxyethoxycarbonyl, 4-fluorophe- 
noxycart>onyl, 4-bromophenoxycarbonyl. 4-methoxyphenoxycarbonyl, benzyloxycarbonyl, 4-f luorobenzyloxy- 
carbonyl,4-pyridylmethoxycarbonyl.3-methylpyrld-4-ylmethoxycarbonyl, 2,6-dimethylpyrld-4-ylmethoxy-carr 
bonyl, 2-pyridylmethoxycarbonyl, 6-methylpyrid-2-ylmethoxycarbonyI. 2-dlmethylamlnoethoxycarbonyl, acet- 
yl, carbannoylmethylaminocarbonyl, 4-(N-phenyisulfonylcarbamoyl}-phenylacety), methylthiocarbonyl, sulfo, 
amlnosulfonyl, dimethylamlnosulfonyl, 2,2,2-trifluoroethylamlnosulfonyl, 3,3,3rtrifluoroethylsulfonyl, trifluoro- 
methylsulfonyl, methyisulfonyl (which may beara methoxycart>onyl, carboxy or ethylsulfonyl substituent), me- 
thylamlnosulfonyl. isopropylamlnosulfonyl, butylsulfonyl, butyiamlnosulfonyl, tert-butylamlnosulfonyl, cyclo- 
hexylaminosulfbnyl, phenylsulfonyl (in which the phenyl may bear a chloro, nitro. amino, formylamino, acety- 
lamino, trifluoroacetylamino, methoxy, carboxy, N-(4-chlorophenylsulfonyl)carbamoyl, ormethylsulfonylamlno 
substituent at the 3- or 4-position), anilino. pyridylsulfonyl, quinolinylsulfonyt, benzylsulfonyl (in which the phe- 
nyl ring may bear a nitro or amino substituent at the 3- or 4-position), pyridylmethylsulfonyl, 2-(pyridyl)ethyl- 
sulfonyl. benzylaminosulfonyl, methyl, ethyl, benzyl, phenethyl or pyridylmethyl. 

A more particular value for R is, for example, hydrogen, formyl, trifluoroacetyl. 2,2,2-trlfluoroethoxycarbo- 
nyl. methoxycarbonyl. ethoxycarbonyl, isopropoxycarbonyl. 2-methoxyethoxycarbonyl, 4-bromophenoxycar- 
bonyl, benzyloxycarbonyl, 2,6-dimethylpyrid-4-ylmethoxy-carbonylj methylthiocarbonyl,- tert-butylamino- 
sulfonyl, 4-acetylaminophenylsulfonyl, 4-^-(4-chlorophenylsulfonyl)carbamoyl}phenylsulfonyl, benzylsulfo- 
nyl, benzylaminosulfonyl or ethyl. 

A particular group of compounds of formula I is one in which R^ and R have any of the values defined 
above and R® is 2-furyl, 2-thienyl, 3-pyridyl or phenyl in which the phenyl may bear one or two halogeno, tri- 
f luoromethyl. methyl, hydroxy, methoxy, tert-butoxy, methoxycarbonyl or carboxy substituents; and. more par- 
ticularly, R^ is phenyl, 4-fluorophenyl or 2-thienyl. 

Amore particular group of compounds of formula I is one In which R^ Is Isopropyl. R Is hydrogen, formyl. 
2.2.2-trifluoroethoxycarbonyl, Isopropoxycarbonyl, methylthiocarbonyl or ethyl, and R^ is 2-furyl, 2-thienyl, 3- 
pyrldyl or phenyl in which the phenyl may bear one or two halogeno. trlf luoronnethyt, methyl, hydroxy, methoxy, 
tert-butoxy. methoxycarbonyl or carboxy substituents; and, more particularly, R* is phenyl, 4-fluorophenyl or 
2-thienyl. 

Specific compounds of formula I are describ d in th accompanying Examples. Of thes , compounds of 
particular interest, along with their pharmac uticatly acceptabi salts, Include those described In Examples 
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12, 15, 51, 82, 99, 100. 102, 106, 157 and 159, based upon their activity in in vivo tests. 

A pharmaceutically acceptabie salt of an acidic compound of formula 1 is one made with a bas which af- 
fords a pharmaceutically acceptable cation, which includes allcalai metal salts (especial)y lithium, sodium and 
potassium), allcaiine earth metal salts (especially calcium and magnesium), aluminum salts and ammonium 
6 salts, as well as salts made from appropriate organic bases such as triethylamine, morpholine, piperidine and 
triethanolamine. A pharmaceutically acceptable salt of a basic compound of formula I includes an acid-addition 
salt made with an acid which provides a pharmaceutically acceptable anion, including for example, a strong 
acid such as hydrochloric, sulfuric or phosphoric acid. 

A compound of formula I may be made by processes which include processes known in the chemical art 
10 for the production of structurally analogous heterocyclic and peptidlc compounds. Such processes and inter- 
mediates for the manufacture of a compound of formula I as defined above are provided as further features 
of the invention and are illustrated by the following procedures In which the meanings of generic radicals are 
as defined above: 

(A) Oxidizing a corresponding alcohol of formula II. If R Is hydrogen or a group G, It will be recognized that 
IS protection of the pyridone 3-amino substituent prior to oxidation and removal of the protecting group after 

oxidation may be preferred or required if the amino group is not stable to the oxidation conditions enn- . 
ployed. Aconvenient method is the use of excess dimethyl sulfoxide and a water soluble carbodimide, with 
dlchloroacetlc acid as a catalyst, in a inert solvent such as toluene at about room temperature, for example 
as described in Example 1. Other methods which may be useful include the use of allcalrne aqueous po- 
20 tasstum permanganate solution; the use of oxalyl chloride, dimethyl sulfoxide and a tertiary amine; the 

use of acetic anhydrideand dimethyl sulfoxide; the use of chromium trioxide pyridine complex in methylene 
chloride; and the use of a hypervalent iodine reagent, such as a periodinane. for example 1 ,1 ,1 -triacetoxy- 
2,1 -benzoxidol-3(3H)-one with trifluoroacetic acid In dichloromethane. 

(B) For a compound of formula I which contains an N-IH residue, removal by using a conventional method 
25 of the nitrogen protecting group of a corresponding compound bearing a conventional nitrogen protecting 

group to afford the compound of formula I which contains an amino N-H residue; particularly for a com- 
pound of formula I in which R is hydrogen, removal of a group from a corresponding compound of formula 
I. or for a compound of formula I in which R has a value of G. the removal of an activating/protecting group 
Rxfrom a corresponding compound of formula Vb. Rx is a group which protects and activates a primary 
30 amino group for substitution, such as for example benzyloxycarbonyl or trifluoroacetyl. Conventional meth- 

ods include, for example, removal of a benzyloxycarbonyl group by hydrogen olysis, as described in Ex- 
ample 6; renrioval of a benzyloxycarbonyl by treatment with a strong acid, as described in Example 12, for 
example with trif luoronr^thanesulfonic acid in an inert solvent such as dichloromethane; and basic hydroly- 
sis of a trifluoroacetyl group. 

35 (C) For a compound of formula I wherein R is an acyl group, acylation of a corresponding amine of formula 

I wherein R is hydrogen. Convenient methods include those described below for acylation of an amine of 
formula XIII, for example, When J is oxygen, the use of an activated carboxylic acid derivative, such as an 
acid halide, the use of a carboxylic acid and a coupling reagent, the use of an isocyanate for a compound 
wherein X Is imino, and the use of a diactivated carbonic acid derivative, for example, carbonyldiimidazole, 

40 phosgene, diphosgene (trichloromethyl chloroformate) or triphosgene (bis(trichloromethyl) carbonate) ■ 

with an alcohol of formula A.OIH. a thiol of formula ASH or an amine of formula A.NI-I2 and a base, such 
as triethylamine or, when J is sulfur, the use of an activated thiocarboxylic acid derivative^ such as a thioyi 
chloride or a lower alkyi ester of a dithioic acid, the use of a thioic acid and a coupling reagent, the use of 
an isothiocyanate for a compound wherein X is imino, and the use of a diactivated thiocarbonic acid der- 

45 ivative, for example, dimethyl trithkicarbonate, with an alcohol of formula A.OH, a thiol of, formula A.SH 

or an amine of formula A.NH2. In addition, for a compound offormula I in which Risen acyl group of formula 
A.X.CO- and X is oxy or imino, the acylation may be carred out by converting the corresponding amine 
of formula t in which R is hydrogen into its corresponding isocyanate, followed by reaction of the isocyanate 
with an alcohol of formula A.OH or an amine of formula A.NH2, respectively, using a method similar to that 

so described for Example 7. For an acylation using an isocyanate. for example for a compound of formula 1 

wherein X is imino and J is oxygen, using a catalyst, for example, cuprous chloride, as described in Example 
113, may be preferred. 

(D) For a compound of formula i wherein R is a sulfonyl group, sulfonylation of a corresponding amine of 
formula 1 wherein R Is hydrogen with a corresponding sulfonic acid of formula D.W.SO2.OH, or an acthrated 
55 derivative thereof, such as an acid halide. particularly a sulfonyl (or sulfamoyi) chloride of formula 

D.W.S02.Ci. The sulfonylation is c nvenlently carried out in an inert solvent or diluent, such as dichloro- 
methane, tetrahydrofuran or toluen . at about ambi nt temperature, using an organic base such as, for 
xample, tri thylamlne r pyridine, or an inorganic bas , such as sodium or potassium carbonate, as an 
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acid acceptor. If a sulfonyl chloride Is not commercialiy available, it may be obtained by a conventional 
method. 

(E) For a compound of formula I in which R is a group G, substitution of the group L of a corresponding 
compound of formula G-L, wherein L is a conventional leaving group, such as for example halogeno, me- 

5 thylsulfonyloxy, trif luoromethylsulfonyloxy or diazonium, with a corresponding amine of formula I wherein 

R is hydrogen, optionally using a conventional catalyst 

(F) For a compound of formula I which bears a hydroxy substituent on an aryl or heteroaryt group, cleaving 
the alkyi ether or acyloxy ester of a corresponding compound of formula I which bears a lower alkoxy or 
lower acyloxy substituent on an aryl or heteroaryl group. Convenient methods include, for example, the 

10 cleavage of a methoxy group using boron tribromlde or pyridlnlum chloride and the cleavage of a t-butoxy 

group using trifluoroacetic acid for an alkyI ether, and the acidic or alkaline hydrolysis of an acyloxy group. 

(G) For a compound of formula I which bears a group of formula COORa in which Ra is hydrogen (a carboxy 
group), decomposing the ester group of a corresponding ester made with a conveniently removed acid 
protecting group, for example a corresponding compound of formula I in which Ra Is not hydrogen. The 

15 decomposition may be carried out using any one of the variety of procedures well known in organic chem- 

istry, for example basic hydrolysis using lithium or sodium hydroxkJe, or by hydrogenolysis of a benzyl es- 
ter. 

(H) For a compound of formula I bearing a moiety of formula COORa, CONRbRc. COO(CH2)2NReRf or 
C0NRdS02R^ acylation of a corresponding compound of formula HORa, HNRbRc, HOCCHa^NReRf or 

20 HNRdSOjR^ with a corresponding acid of formula I bearing a moiety of formula COORa in which Ra is 

hydrogen, or an activated derivative thereof. 

(I) For a compound of formula I bearing a lower acyloxy group or a group of formula NRgCHO, NRgCOR^. 
NRgCOOR2, NRhCQNRiRj or NRkS02R^, acylation or sulfonylation of a corresponding compound of for- 

. mulaJ bearing a hydroxy group or an amino group of formula NHRg, NHRh or NHRk ( i.e. an amino group 
25 of formula NReRf Is which Re is hydrogen and Rf Is Rg, Rh or Rk) with an activated derivative of a cor- 

. . responding acid of formula HOCHO, HOCOR2, HOCOOR2 HOCQNRiRj (including an isocyanate or iso- 
thiocyanate) or HOSO2R3, respectively, using a conventional method. 

(J) For a compound of formula I which bears a heteroaryl N-oxide group, oxidation of a corresponding conn- 
pound of formula I which bears a heteroaryl group using a conventional oxidant, such as for example with 

30 peracetic acid or with dioxirane in acetone. 

(K) For a compound of formula I which bears a primary amino group, reduction of a corresponding com- 
pound bearing a nitro group using a conventional reducing method, such as for example, hydrogenation 
over a palladium catalyst, or reduction with tln(ll) chloride or with iron In acetic acid. 
Whereafter, for any of the above procedures, when a pharmaceutically acceptable salt of an acidic or basic 

36 compound of formula I Is required, it may be obtained by reacting the acidic or basic form of such a compound 
of formula I wit h a base or acid affording a physiologically acceptable counterion or by any other conventtonal 
procedure. 

If not commercially available, the necessary starting materials for the above procedures may be made by 
procedures which are selected from standard techniques of heterocyclic chemistry andpeptide chemistry, tech- 
40 niques which are analogous to the synthesis of known, structurally similar compounds, and techniques which 
. . are analogous to the above described procedures or the procedures described In the Examples. For uniformity 
and clarity, compounds herein are represented as the 6-pyrimldone, rather than the 6-hydroxypyrlmidine, tau- 
tomers: 

As will be dear to one skilled in the art, a variety of sequences is available for preparation of the starting 
45 materials. According to one of the available routes, a key intermediate pyrimidin-6-one-1 -acetic acid of formula 
III nnay be prepared as shown In Scheme I (set out. together with other Schemes, following Examples) and as 
described in the Examples. In the Schemes, CBZ represents a benzyloxycarbonyl group. 

In general, a nitrite of formula R^CN is converted into a corresponding imidic ester of formula IV wherein. 
R7 is methyl or ethyl, conveniently isolated as its hydrochloride, If the imidic ester Is not commercially available. 
60 Reaction of the imidic ester with an amine of formula H2NCH2R® In which R® is a latent or protected carboxal- 
dehyde group, such as vinyl, dimethoxymethyl or dlethoxyethyl, affords a corresponding amidine of formula 
V. conveniently isolated as its hydrochloride salt. Cycllzatlon of an amidlne of formula V with diethyl ethoxye- 
thylenemalonata affords a corresponding ethyl 1,2-disubstitied-6-pyrimidone-5-carboxylate of formula VI 
which is hydrolyzed to the 1,2-dlsubstituted-6-pyrlmldone-5-carboxyllc acid of formula VII. 
55 An acid of formula VII may be converted into a corresponding isocyanate of formula VIM by a conventional 

method, for example by using diphenylphosphorylazid in an inert solvent, as describ din the examples. C n- 
veni ntly, the isocyanate Is not Isolated, but is converted into a benzyl urethane of fomnula IX as also is shown 
In Schem I. it will be clear to one skill d in the art that, in general, treatment of an isocyanate of formula VIII 
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with a 8 lected aicohol or amine of formula A.X. H in which X is oxy or imino will provide a corresponding product 
of formula IXa In which X is oxy or imino, and that the product of formula IXa may be carried forward to a cor- 
responding product of formula I using one of the routes outlined below. 

Transformation of R® Into a carboxaldehyde to afford a corresponding compound of formula Xfrom a com- 

5 pound of formula IX is the next step. If R® is a vinyl group, the transformation may be carried out using N- 
methylmorpholine-N-oxide and osmium tetrc»xide, as described in Example 1 , parte. If R® is a dimethoxymethyt 
or diethoxyethyl group, the acetal may be hydrolyzed with dilute hydrochloric acid, as described in Example 
8, part f. Oxidation of an acetaldehyde derivative of formula X to provide a corresponding substituted acetic 
acid of formula III is conveniently carried out as described in Example 1f using sodium chlorite as the oxidant 

10 Elaboration of an acetic acid derh/ative of for mula III Into a corresponding intermediate alcohol of formula 

II or amine of formula Vb may be carried out as outlined in Scheme II. Thus, coupling a substituted acetic acid 
of formula III with an amino alcohol of formula XI, using, for example the method described in Example 1, part 
g, affords a corresponding alcohol of formula II in which R is benzyloxycarbonyl. Oxidation using a procedure 
as described above In process (A) provides a corresponding Icetone of formula I In which R is benzyloxycar- 

IS bonyl. As described ak>ove in process (B), by removing the benzyloxycarbonyl group, for example by hydroge- 
nolysis as described in Example 6, an aminolcetone of formula I in which R is hydrogen is obtained. Alterna- 
tively, an alcohol of formula II in which R is benzyloxycarbonyl may be converted into a corresponding com- 
pound of formula XII In which Rp represents an alcohol protecting group, conveniently tert- butyldimethylsilyl. 
for example as described in Example 2, part a. Removal of the benzyloxycarbonyl group of a compound of 

20 . formula XII- by a conventional method, for example as noted in process (B) above, affords a corresponding 5- 
amino pyrimidone derivative of formula XIII. 

A 3-amino pyridone of formula Xlll may then be acylated, sulfonylated or be substituted with a group G 
by using a conventional method to afford a corresponding pyridone of formula XIV. Conventional acylation and 
sulfonylation methods and methods for introducing a group R include those described above in processes (C), 

25 (D) and (E) for substituting an amine of formula I wherein R is hydrogen. (Should a portion of bis-sulfonylated 
product be obtained, treatment with aqueous base at an elevated temperature may be used to renrwve the more 
labile second sulfbnyl group at a convenient stage In the synthesis-) Removal of a tert-butyldimethvlsllyl group 
to provide a corresponding alcohol of formula II may be carried out using tetiabutyiammonium fluoride in an 
Inert soh/ent, for example as described in Example 2, part d; it may be preferred to use acetic acid to buffer 

30 the reaction conditions. 

Alternatively, for preparation of an intermediate of formula Vb, oxidation of an alcohol of formula II wherein 
Ris benzyloxycarbonyl, using a method similar to one described in process (A), affords a corresponding ketone 
of formula I wherein R Is benzyloxycarbonyl. Removal of the nitrogen protecting group of a ketone of formula 
I wherein R is benzyloxycarbonyl by hydrogenolysis or by treatment with a strong acid affords a corresponding 

36 amine of formula I wherein R is hydrogen. A preferred method for introducing the substltuent R when it Is a 
group G, particularly when it is an alkyi or substituted alkyi group, is by the use of a corresponding compound 
In which the pyrimidone 5-amlno substltuent bears an activating/protecting group of formula Rx, for example, 
benzytoxycarbonyl or triftuoroacetyl. Thus, acylation of a compound of formula I wherein R is hydrogen with 
trlfiuoroacetic anhydride affords a corresponding compound of formula Va In which Rx Is trifluoroacetyl, which 

40 compound also may be prepared by an alternative order of steps via the corresponding compound of formula 
Xlll. It will be noted that each of a compound of formula Va In which Rx is benzyloxycarbonyl or trifluoroacetyl 
is also a compound of formula I In which R is an acyl group. Alkylation, using a corresponding reagent of formula 
G.L in which G is alkyi or substituted alkyi, then provides a corresponding intermediate of formula Vb. 

The trifluoromethyl amino alcohols of Formula XI required for the synthesis routes described above may ' 

46 . be prepared by known routes. For example, 3-amino-1 ,1 ,1-trifluoro-4-methyl-2-pentanol (as Its hydrochloride 
salt) conveniently may be obtained as described in U.S. Patent 4,910,190 in Example 4 (as a single diaster- 
eomer) or Example 6 (as a single enantiomer of a single diastereomer). If it is desired to carry out a chlral syn- 
thesis of a compound of formula I, using the single enantiomer in a substantially enantiomerically pure form 
and using methods and conditions which avoid epimerization at the center indicated by in formula 1 provide 

6o such a synthesis. 

It may be desired optionally to use a protecting group during all or portions of the above described proc- 
esses; the protecting group then may be rennoved when the final compound or a required starting material is 
to be formed. As will be clear to one skilled in the art, the order of steps in the sequences leading to the starting 
materials and products of the invention may be altered If appropriate considerations relative to coupling meth- 
55 ods, raoemization, deprotection methods, etc. are followed. 

The utility of a compound of the invention or a pharmaoeutteally acceptable salt thereof (hereinafter, col- 
lectively referred to as a "Compound*^ may be demonstnated by standard tests and clinical studies, including 
those described below. 
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Inhibition M asurements: 

The potency of a Compound lo act as an inhibitor of human leukocyte etastase (HLE) on the low molecular 
weight peptide substrate methoxy-succlnyl-alanyl-alanyl-prolyl-vanne-p-nitroanllide is determined as descri- 

5 bed in U.S. Patent 4,910,190. The potency of an inhibitor is evaluated by obtaining a kinetic determination of 
the dissociation constant, K|, of the complex formed from the interaction of the inhibitor with HLE. if a Com- 
pound is found to be a "siow-binding" inhibitor of HLE, special methods of analysis to accurately determine K| 
values for the inhibition of HLE are carried out as described in U.S. Patent 4.910,1 90. In general, the K| values 
for Compounds of the invention which were tested are generally on the order of 10-^ M or much less. For ex- 

10 ample; a K| of 27 nM was determined for the Compound of the Invention described as Example 51 . 

Acute Lung Injury Model: 

Animal nrmdeis of emphysema include intratracheal (i.L) administration of an elastolytic protease to cause 
IS a slowly progressive, destructive lesion of the iung. These lesions are normally evaluated a few weeks to a 
few months after the initial insult However, these proteases also induce a lesion that is evident in the first 
few hours. The early lesion is first hemorrhagic, progresses to an inflammatory lesion by the end of the first 
24 hours and resolves in the first week post insult To take advantage of this early leskin, the following nnodel 
was used. 

20 Hamsters are first lightly anesthetized with Brevital. Phosphate buffered saline (PBS) pH 7.4, either alone 

or containing human leukocyte elastase (HLE). is then administered directly into the trachea. Twenty-four hours 
later the animals are killed and the lungs removed and carefully trimmed of extraneous tissue. Following de- 
termination of wet lung weight, the lungs are lavaged with PBS and total lavagable red and white cells recov- 
ered are determined. The values for wet iung weights, total lavagable red cells and total lavagable white cells 
25 are elevated in a dose-dependent manner following administration of HLE. Compounds that are effective elas- 
• tase inhibitors can prevent or diminish the severity of the enzyme-induced lesion resulting in lower wet iung 
weight and reduced values for total lavagable cells, both red and white, relative to administration of HLE alone. 
Compounds can be evaluated by administering them intratracheally as solutions or suspensions in PBS, either 
with or at various times prior to the HLE challenge (400 ^g], or by dosing them intravenously or orally as sol- 
do utions at various times pnorto the HLE challenge (100 ^g) to determine their utility in preventing an HLE lesion. 
Asolution of a Compound is conveniently prepared using 10% polyethylene glycol 400/PBS or 10% polyethy- 
lene glycol 400/water. For a Compound which is acidic or basic, base (e.g. sodium hydroxide solution) or acid 
(e.g. hydrochloric acid) may be added as indicated to achieve solution. Compounds of this invention produced 
statistically significant reductions in wet lung weight and total lavagable cells relative to HLE atone. 

35 

Acute Hemorrhagic Assay: 

This assay relies on monitoring only the amount of hemorrhage in the lung following intratracheal admin- 
istration of human neutrophil elastase (HNE). Hemorrhage Is quantified by disrupting erythrocytes recovered 

40 in lung lavage fluid and comparing that to dilutions of whole hamster blood. The screening protocol, similar to 
that described in Fletcher et at, American Review of Respiratory Disease (1 990), 141. 672-677, is as follows. 
Compounds demonstrated to be HNE inhibitors in vitro are conveniently prepared for dosing as described 
above for the Acute Lung Injury Model. The compounds are then dosed by mouth to male Syrian hamsters at . 
a fixed time, such as 30 or 90 min, prior to intratracheal administration of 50 |ig/animal of HNE in 300 ^L phos- 

45 phate buffered saline (PBS) pH 7.4. Four hours enzyme administration, the animals are killed with an overdose 
of pentobarbital sodium, the thorax opened and the lungs and trachea removed. The excised lungs are lavaged 
with three changes of 2 mL normal saline via a tracheal cannula. The recovered lavages are pooled, the vol- 
umes (about 5 mL) are recorded and the lavages stored at 4 ^'C until assayed. For calculatton of the amount 
of blood in each sample, the thawed lavages and a sample of whole hamster blood are sonicated to disrupt 

60 erythrocytes and appropriately diluted into IndivMual wells of a 96-welt microtiter plate. The optical densities 
(OD) of the disrupted lavages and blood samples are determined at 405 nm. The (^L blood equivalents) / (mL 
lavage) are determined by comparing the OD of the test samples with the OD of the standard curve prepared 
firom whole hamster blood. The total ^L equ'n^alents of blood recovered is determined by multiplying recovered 
lavage volume by t he (^L blood equivalents)/(mL lavage) for each sample. Results are reported as % Inhibition 

55 of hemorrhage with respect to PBS treated controls when the test compound is given at a specified dose and 
time prior to administration of HNE. For example, the Compound of th Invention described as Example 51 
provid d statistically significant inhibition of hemorrhage when administ red at a dose of 2.5 mg/kg 30 or 90 
min prior to administration of HNE. 
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No overt toxicity was observed when Compounds of the invention were administered in the above in vivo 
tests. 

It wiil be appreciated that the implications of a Compound's activity in the Acute Lung Injury fi^odel or Acute 
Hemorrhagic Assay are not limited to emphysema, but. rather, that the test provides evidence of general \j\ 

6 vivo inhibition of HLE. 

Compounds of the present Invention which were tested exhibited activity In at least one of the tests de- 
scribed above under Inhibition Measurement. Acute Lung Injury Model and Acute Hemorrhagic Assay. It should 
be noted that there was not always a direct correlation between the activities of the compounds measured as 
K, values in the Inhibition Measurement test and the reduced values for total lavagable cells and wet lung 
10 weights relative to the administration of HLE alone obtained In the Acute Lung Injury Model test or inhibition 
of hemorrhage in the Acute Hemorragic Assay. 

According to a further feature of the invention, there is provided a pharmaceutical composition comprising 
a pharmaceutically effective amount of a Compound and a pharmaceutlcally acceptable diluent or carrier. As 
noted above, another feature of the Invention is a method of using a Compound of the Invention In the treat- 
IS ment of a disease or condition In a mammal, especially a human, in which HLE is implicated. 

A Compound of the present invention may be administered to a warm-blooded animal, particularly a hu- 
man, in need thereof for treatment of a disease in which HLE is implicated, in the form of a conventional phar- 
maceutical composition, for example as generally disclosed in U.S. Patent 4,910.190. The preferred mode of 
administration may be via a powdered or liquid aerosol. In a povwiered aerosol, a Compound of the invention 
20 may be administered in the same manner as cromolyn sodium via a 'Spinhaler' (a trademark) turbo-inhaler de- 
vice obtained from Fisons Corp. of Bedford, Massachusets at a rate of about 0.1 to 50 mg per capsule. 1 to 8 
capsules being administered daily for an average human. Each capsule to be used in the turbo-inhaler contains 
the required amount of a Compound of the invention with the remainder of the 20 mg capsule being a phar- 
maceutically acceptable carrier such as lactose. In aliquid aerosol, a Compound of the invention may be ad- 
25. . . ministered using a nebulizer such as, for example, a 'ReteC (trademark) nebulizer, In which the solution is neb- 
ulized with compressed air. The aerosol may be administered, for example, at the rate of one to about eight 
times per day as fbllows: A nebulizer Is fflled with a solution of a Compound, for example 3.5 mL of solution 
containing 10 mg/mL; the solution in the nebulizer is nebulized with compressed ain and the patient breathes 
normally (tidal volume) for eight minutes with the nebulizer In his mouth. 
30 Alternatively, the mode of adminstration may be oral or parenteral. Including subcutaneous deposit by 

means of an osmotic pump. A compound of the Invention may be conventionally formulated in an oral or par^ 
enteral dosage form by compounding about 10 to 250 mg per unit of dosage with conventional vehicle, exci- 
pient, binder, preservative, stabilizer, flavor or the like as called for by accepted pharmaceutical practice, e.g. 
as described in U.S. Patent 3,755.340. For parenteral administration, a 1 to 10 mL intravenous, intramuscular 
35 or subcutaneous injection would be given containing about 0.02 mg to 1 0 mg/kg of body weight of a compound 
of the invention 3 or 4 times daily. The injection would contain a compound of the invention in an aqueous 
isotonic sterile solution or suspension optionally with a preservative such as phenol or a solubil izing agent such 
as ethylenediaminetetraacetic add (EDTA). 

For parenteral administration or use in an aerosol, a 10 mg/mL aqueous formulation of an acidic Compound 
40 may be prepared, for example by dissolving the Compound (10 mg). dibasic sodium phosphate heptahydrate, 
USP (11 .97 mg). monobasic sodium phosphate, USP (0.74 mg), sodium chloride, USP (4.50 mg) and sufficient 
1 N sodium hydroxide solution or 0.05 M monobasic sodium phosphate solutk)n to achieve pH 7.0-7.5 in suf- 
ficient water for injection, USP to afford 1 .0 mL (1 .01 g), followed by aseptic f Htratton. and sterile storage using 
standard procedures. 

45 In general, a Compound of the invention will be administered to humans at a daily dose In the range of, 

for example, 5 to 100 mg of the Compound by aerosol or 50 to 1000 mg intravenously, or a combination of the 
two. However, it readily will be understoodthat it may be necessary to vary the dose of the Compound admin^ 
stered in accordance with well known medical practice to take account of the nature and severity of the disease 
under treatment, concurrent therapy, and the age. weight and sex of the patient receiving treatment It similarly 

60 will be understood that generally equivalent amounts of a pharmaceutlcally acceptable salt of the Compound 
also may be used. Protocols for the admlnlsfration of the HLE inhibitor and evaluation of the patients are de- 
scribed In the European Patent Applications with Publication Numbers 458535. 458536. 458537. and 463811 
for the treatment or prevention of cystic fibrosis, ARDS, bronchitis, and hemorrhage associated with acute 
non-lymphocytic leukemia or Its therapy, respectively; and a Compound of the Invention may be used similarly 

56 for the treatment of those diseases and conditions either alone or in combination with another therapeutic 
agent customarily Indicated for th treatment of the particular condition. For therapeutic or prophylactic treat- 
ment of a vascular disease or related condition in a mammal in which neutrophils are invoWed or implicated, 
a Compound of the Invention may conveniently be administered by a parenteral route, either alone or slmul- 
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taneously or sequentially with other therapeutically active agents customarily administered for the condition. 

The Invention will now b Illustrated by the following non-llmiting examples In which, unless stated other- 
wise: 

(i) temperatures are given In degrees Celsius ("C); operations were carried out at room or ambient tem- 
perature, that is, at a temperature In the range of 18>25 °C; 

(ii) organic solutions were dried over anhydrous sodium sulfate; evaporation of solvent was carried out us- 
ing a rotary evaporator under reduced pressure (600-4000 pascals; 4.5-30 mm Hg) with a bath temperature 
of up to 60 ''C; 

(III} chromatography means 'flash chromatography' (method of Still) carried out on Merck Kleselgel (Art 
93B5 from E. Merck. Darmstadt, Germany); If "acidic silica gel" is indicated, material custom prepared by 
J. T. Baker Chemical Co., Phillipsburg, NJ. USA, and having a pH of about 6 when slurried in water was 
used; reversed phase chromatography means flash chromatography over octadecylsllane (ODS) coated 
support having a particle diameter of 32-74 ^i. know as "PREP-40-ODS" (Art 731740-100 from Bodman 
Chemicals. Aston. PA, USA); thin layer chromatography (TLC) was carried out on 0.25 mm silica gel GHLF 
plates (Art 21 521 from Analtech. Newark, DE. USA);reversed phase-TLC (RP-TLC) was carried out What- * 
man MKC^F plates (Art 4803-11 0 from Bodman Chemicals); 

(iv) in general, the course of reactions was followed by TLC and reaction times are given for illustration 
only; 

(v) melting points are uncorrected and (dec) Indicates decomposition; the melting points given are those 
obtained for the materials prepared as described; polymorphism may result in isolation of materials iA/ith 
different melting points in some preparations; . 

(vi) final products had satisfactory nuclear magnetic resonance (NMR) spectra; : 

(vii) yields are given for illustration only and are not necessarily those which may be obtained by diligent 
- process development; preparations were repeated if more material was required; 

- (vlli) when given. NMR data is in the form of delta values for major diagnostic protons, given In parts per 
million (ppm) relative to tetramethylsilane (TMS) as an internal standard, determined at 250 MHz using 
DMSO-de as solvent conventional abbreviations for signal shape are used; for AB spectra the directly ob- 
served shifts are reported; 

(U) chemical symbols have their usual meanings; SI units and symbols are used; 

(x) reduced pressures are given as absolute pressures in pascals (Pa); elevated pressures are given as 
gauge pressures in bars; 

(xi) solvent ratios are given in volume:volume {vN) terms; and 

(xll) mass spectra (MS) were run with an electron energy of 70 electron volts In the chemical lonlzaton 
mode using a direct exposure probe; where indicated ionization was effected by electron impact (El) or 
fast atom bombardment (FAB); generally, only peaks which Indicate the parent mass are reported. 

EXAMPLE 1 

2-(5-Benzyloxycarbonylamlno-6-oxo-2-phenyl-1.6Kllhydro-1-pyrimldinyl)-N;(3,3.3-trifluoro^ 
; opropyl)acetamide. 

To a solution of 2-(5-benzyloxycarbonylamino-6-oxo-2-phenyl-1.6-dihydro-1-pyrimidinyl)-N-(3,3;3-tri- 
fluoro-2-hydroxy-1-isopropylpropyl)acetamide (0.537 g), 1-(3-dimethylaminopropyl)-3-ethylcarbodimide (1.9 
g) in toluene (4 mL) and dimethyl sulfoxide (4 mL) was added dichloroacetic acid (0.33 mL) and the resulting 
solutton was allowed to stir for 0.5 h. The reaction mixture was diluted with ethyl acetate, washed (saturated 
ammonium chloride, water), dried and evaporated to provide a white solid which was collected and washed 
with etherhexane (1:1) to give 2-(5-ben^oxycarbonylamino-6-oxo-2-phenyl-1,6-dihydro-1-pyrimidlnyl)-N- 
(3,3,3-trifluoro-1-isopropyl-2-oxopropyl)acetamide (0.330 g). Chromatography of the mother liquor with ethyl 
acetateidichloromethane (5:95, 10:90) as the eluent gave additional 2-(5-benzyloxycarbonylamino-6-oxo-2- 
phenyi-1 ,6-dlhydro-1-pyrimidlnyl)-N-(3,3,3-trifluoro-1-isopropyl-2-oxopropyl)acetamide as a white solid (0.190 
g); NMR (DMSO/D2O): 8.46 (s.1). 7.44 (m,10), 5.20 (s,2), 4.54 (m.2). 4.05 (d,1), 2.23 (m.1). 0.85 (d,3). 0.75 
(d.3); 

MS:nn/z=531(M+1). 
Analysis for C2eH25F3N406: 
Calculated: C. 58.8; H. 4.74; N, 10.6 
Found: C, 58.4; H, 4.75; N, 10.6 

The intermediate 2-(5-benzyl xycarbonylamino-6-oxo-2-phenyl-1,6-dihydro-1-pyrimldinyl)-N-(3,3,3-tri- 
fluoro-2-hydroxy-1-isopropylpropyl)acetamlde was prepared as follows: 
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a. N-Allyl benzamidine hydrochloride. 

To a solution of ethyl benzimidate hydrochloride (20 g) in methanol at 0 °C was added allyl amine. The 
resulting solution was allowed to stand for 2 days at 5 °C before it was evaporated to yield a solid which was 
5 collected and washed with ether to give N-allyl benzamidine hydrochloride (21.5 g) as a white solid; 300 MHz 
NMR: 10.1 {s,1). 9.68 (s.1). 9.29 (s.1). 7.72 {s.5). 5.92 (m,1), 5.35 (d, 2). 5.26 (d.2). 4.14 (s.2). 

b. Ethyl 1-allyl-2-phenylpyrlmidln-6(1H)-one-5-carboxylate. 

10 The free base of N-allyl benzamidine hydrochloride was generated by dissolving N-allyl benzamidine hy- 

drochloride (79.7 g) in 1 N sodium hydroxide. The free base was then extracted into dichloromethane. which 
was dried and evaporated to provide N-allyl benzamidine (65.2 g). This was added to diethyl ethoxymethylene 
malonate (78 mL) in ethanol (50 mL). The resulting solution was heated at 120 °C for 2 h. The solution was 
cooled, diluted with ethyl acetate, washed (saturated annmonium chloride, water), dried, and evaporated to give 

IS a solid, which was collected and washed two times with ether.hexane (1:1), to provide ethyl 1-allyl-2-phenyl- 
pyriinidin-6(1H)-one-5-carboxylate as a white solid (62.5 g); 300 MHz NMR: 8.56 (s»1), 7.54 (m,5), 5.80 (m.1), 
5.09 (d,1), 4.82 (d,1). 4.47 (d,2). 4.28 (q,2), 1.28 (t3). 

c. 1 -Allyl-2-phenylpyrimidin-6(1 H)-one-5-carboxylic acid. 

20 . 

To a solution of ethyl 1 -allyl-2- phenyl pyrimldin-6(1H)-one-5-carboxylate (25.6 g) in tetrahydrofuran (300 
mL) at 0 ^'C was added a solution of 0.5 N sodium hydroxide (198 mL). The resulting solution was allowed to 
stir for 1 h, was poured into dichloromethane and the organic layer removed. The remaining basic aqueous 
fraction was extracted with dichloromethane, made acidic with 1 N hydrochloric acid (to pH 2), and extracted 
25 with dichloromethane. The organic layers from the acidic extractions were dried and evaporated to give an oil 
■which crystallized upon addition of ether. The resulting white solid was collected and washed with ethenhexane 
(1:1) to give 1-aHyl-2-phenylpyrlmidln-6(1H>-one-5-carboxylic acid (11.1 g): 300 MHz 
NMR: 13.0 (s broad.l), 8.69 (s,1). 7.58 (m,5), 5,82 (m.1). 5.16 (d,1), 4.87 (d,1), 4.51 (d,2). 

90 d. 1-Allyl-5-benzyloxycarbonylamino-2-phenyipyrimid-6(1H>-one. 

To a solution of 1 -alIyl-2-phenylpyrimidin-6(1 H)-one-5-carboxylic acid (30.2 g) and triethylamine (32.8 mL) 
in dioxane (390 mL) was added diphenylphosphoryl azide (25.6 mL), and the resulting solution was heated at 
100 *»C for 2 h. Benzyl alcohol (24.5 mL) was added and the resulting solution was heated at 100 for 12 h. 
35 The solution was cooled and the solvent evaporated. The resulting residue was-dissolved In ethyl acetate, 
washed (saturated ammonium chloride, I N sodium hydroxide, water), dried, and evaporated to give an oil 
which crystallized upon addition of ether to gh/e a white solid. The solid was collected and washed with ether 
to provide 1-allyl-5-benzyloxycari»onylamlno-2-phenylpyrimid-6(1H)-one (25.1 g); 

300 MHz NMR: 8.93 (s,1). 8.45 (s,1), 7.43 (m,10). 5.75 (m.1), 5.18 (s.2). 5.08 (d.1). 4.82 (d,1), 4.46 (d,2). 

40 

e. 5-Benzyloxycarbonylamino-6-oxo-2-phenyl-1,6-dihydro-1-pyrimldinylacetaldehyde. 

To a solution of 1-allyl-5-benzyloxycarbonylamino-2-phenylpyrimid-6(1 H)-one in tetrahydrofuran (200 mL) 
and water (30 mL) was added N-methylmorpholine-N-oxIde (9.82 g) and osmium tetroxide (4.4 mL. 4% in wa- 
.46, ter). The resulting solution was allowed to stir overnight N-Methylmorpholine-N-oxide (1 .65 g) was added and 
the solution was allowed to stir for 4 h. Sodium thiosulfate (saturated aqueous solution. 10 mL) and diatomoa- 
. ceous earth (30 g) were added and the mixture was stirred for 0.5 h. The mbrture was filtered and evaporated 
to give an oil. This oil was dissolved in ethyl acetate, washed (saturated aqueous sodium thiosulfate solution, 
1 N hydrochloric acid, brine), and evaporated to give an oil. This oil was dissolved in ethanol (230 mL) and a 
60 . solution of sodium periodate (27 g) in water (40 mL) was added. The mixture was stirred for 2 h, filtered through 
diatomaceous earth and evaporated. The residue was dissolved in ethyl acetate and the solution was washed 
with water, dried, and evaporated to provide 5-benzyloxycarbonylamino-6-oxo-2-phenyl -1,6-dlhydro-1-pyr1- 
midinylacetaldehyde (25 g) as a white solid; 
TLC: ethyl acetate:dlethyl ether (1:1). Rr=0.8. 

55 

f. 5-B nzyloxycarbonylamlno-6-oxo-2-phenyl-1,6-dlhydro-1-pyrlmidinylacetlc acid. 

T a solution of 5-benzyloxycartK)nylamlno-6-oxo-2-phenyl-1 .6-dlhydro-1-pyrimidlnylacetaldehyde (25 g) 
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in tert-butyl alcohol (1 75 mL). and 2-methyl'2-butene (148 mL) at 0 ^'C was added a solution of sodium clilorite 
(57 g) and sodium dihydrogen phosphate monohydrate (67 g) in water (190 mL). The mixture was allowed to 
stir for 3 h and was evaporated. The resulting material was diluted with ethyl acetate and extracted with 1 N 
aqueous sodium hydroxide. The aqueous solution was acidified to pH 3 with hydrochloric acid and was ex- 
s tracted with dichloromethane. The organic extracts were dried and evaporated to give a white solid, which was 
washed with etherrhexane (1:1) to yield the acid (17.2 g); 300 MHz NMR: 1 3.3 (s.1), 9.04 (s,1), 8.48 (s,1), 7.43 
(m.10), 5,19 (s,2). 4.51 (s.2). 

g. 2-(5-Benzyloxycarbonylamlno-6-oxo-2-phenyl-1,6-dlhydro-1-pyrimidlnyl)-N-(3.3,3-tiifluoro-2-hydro 
10 lsopFopylpropyl)acetamide. 

To a solution of 5-benzyloxycarbonylamlno-8-oxo-2-phenyl-1,6-dihydro-1-pyrimldinylacetic acid (12.9 g). 
3-amino-1,1,1-trrfluoro-4-methyl-2-pentanol hydrochloride (10.6 g), 1- hydroxy be nzotriazole hydrate (9.2 g), 
and triethylamlne (9.5 mL) in N.N-dlmethyIformamlde (11 5 mL) at 25 **G was added 1-(3-dimethylaminopropyl)- 

15 3-ethylcarbodimide (7.8 g). The resulting solution was allowed to stir for two days, was diluted with ethyl acet- 
ate, washed (saturated amnrwnium chloride, 1 N sodium hydroxide, water), dried, and evaporated to give a white 
solid, which was collected and washed with etherhexane (1:1) to provide pure 2-(5-benzyioxycarbonylamino- 
6-oxo-2-phenyl-1,6-dihydro-1-pyrimidlnyl)-N7(3,3,3-lrifluoro-2-hydroxy-1-isopropylprop^^ (15.5 g); 

NMR: 8.95 (s.1), 8.45 (s.1), 8.00 (d,1), 7.45 (m,9), 8.51 (d,1). 5.18 (s,2). 4.46 (m,2), 4.10 (m,1), 3.82 (t1), 1.72 

20 (m.1), 0.86 (d,3), 0.73 (d,3); MS: m/z=533(M+1). 

EXAMPLE 2 • 

2-(5-Acelamido-6-oxo-2-phenyl-1,6-dihydro-1-pyrimidinyl)-N-(3,3,3-trifluoro-1-isopropyl-2-oxopropy^ 
25. mide. 

To a solution of 2-(5-acelamido-6-oxo-2-phenyl-1,6-dihydro1-pyrlmldlnyl)^N-(3,3.3-trlfluoro-2 
isopropylpropyl)-acetamide (0.6 g) in toluene (4 mL) and dimethyl sulfoxide (4 mL) was added 1-(3-dlmethy- 
laminopropyl)-3-ethylcarbodimide (2.4 g) and dichloroacetic acid (0.41 mL). The resulting solution was allowed 
30 to stir for 1 h, was poured into 1 N hydrochloric acid, and was extracted with ethyl acetate. The organic solution 
was washed (1 N hydrochloric acid, water), dried, and evaporated. The resulting oil crystallized upon addition 
. of ether to give a white solid, which was collected and washed with etherhexane (1:1) to provide 2-(5-aceta- 
. mldo-6-oxo-2-phenyl-1,6-dlhydro-1-pyrimidlnyl)-N-(3.3,3-trifluoro-1-lsopropyl-2-oxopropyl)acetemide (0.35 
g); NMR(DMS0/D20): 8.77 (s,1), 7.50 (m,5). 4.80 (d,1). 4.53 (d,1), 4.03 (m,1), 2.24 (m,1), 2.i8(s,3). 0.84(d,3), 
35 0.77 (d,3). 

Analysis for C20H21F3N4O47: 

Calculated: C, 54.8; H. 4.82; N. 12.8 

Found: C, 53.9; H, 4.77; N. 12.6 

The Intermediate 2-(6-acetamido-6-oxo-2-phenyl-1,6-dlhydro1-pyrlmidinyl)-N-(3,3.3-trifluoro-2-hydroxy- 
40 1-isopropylpropyl)-acetamide was prepared as follows: 

a. 2-(5-Benzvloxvcarfaonvlamino-6-oxo>2-phenyH ,6-dihydro- 1 -pyrimidinyl)"N-(2-tert-butyldimethylsiiyloxy- 
3, 3, 3-trif luoro- 1 -isopropyl propyl)acetamid e. 

45 To a suspension of 2-(5-benzyloxycarbonylamino-e-oxo-2-phenyl-1,6-dihydro-1-pyrimldlnyl)-N-(3,3,3-trl- 

f luoro-2-hydroxy-1-isopropylpropyl)acetamide (1.13 g) and 2,6-lutidine (0.5 mL) in dichloromethane (5 mL) at 
0 ^'C was added tert-butyldimethylsilyl trifluoromethanesulfonate (0.73 mL). The mixture was allowed to stir 
for 1.5 h. over which time the suspension became a solution. The mixture was poured into 1 N hydrochloric 
acid and extracted into ether. The organic layer was washed (water), dried and evaporated to give an oil, which 

60 crystallized upon addition of ether:hexane to give a white solid. The solid was collected and washed with hex- 
ane to yield 2-(5>benzylQxycarfaQnylamlno-6-oxo-2-Dhenvl-1 .6-dihvdro- 1 -pyrimidinvl)-N-{2-tert>butyldimethyl- 
silyloxy-3.3,3-trifluoro-1-l3opropylpropyl)acetamid6 as a white solid (1.1 g); MS: m/z=647(M+1). 

b. 2-(5-Amino-6-oxo-2-phenyl-1 ,6-dlhydro-1-pyrlmldlnyl)-N-(2-tert-b 
55 propylpropyl)acetamide. 

To a solution of 2-(5-benzyloxycarb nylamino-6-oxo-2-phenyl-1,6-dihydro-1-pyrimidinyl)-N-(2-tert-butyl- 
dlmethylsllyloxy-3,3,3-trifluoro-1-lsopropylpropyl)acetamlde (12.4 g) In tetrahydrofuran (100 mL) and ethanol 
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(60 mL) was added 10% (w/w) palladium on carbon (1 g) and the suspension was placed under a hydrogen 
atmosphere (3.4 bar) and shaken for 12 h. The solution was fBtered through diatomaceous earth to give an 

oil which crystallized from ether to provide 2-(5-anriino-6-oxo-2-phenyl-1,6-dihydro-1-pyrimidlnyl)-N-(2-tert-bu- 
tyldlmethylsllyloxy-3.3,3-trlfluoro-1-lsopropyipropyl)acetamlde as a while solid (8.7 g); MS: m/z=513(M+1). 

c. 2-(5-Acelamldo-6-oxo-2-phenyl-1 ,6-dlhydro-1 -pyrlmldlnyl)-N-(2-tert-butyldlmethylsllyloxy-3.3,3-lrif luoro- 

1- isopropylpropyl)-acetamide. 

To a solution of 2^5-amino-6-oxo-2-phenyl-1,6-dlhydro-1-pyrlmidinyl)-N-(2-tert-bulyldlme^ 
3,3,3-trifluoro-1-lsopropylpropyl)acetamlde (0.83 g) and triethylamlne (0.45 mL) In tetrahydrofiiran (10 mL) at 
0 ''C was added acetyl chloride (0.17 mL) and the resulting solution was allowed to stir for 0.5 h. The mbcture 
was poured Into ethyl acetate and the solution was washed (1 N hydrochloric acid, water), dried, and evapo- 
rated to give 2-(5-acetamido-6-oxo-2-phenyl-1 ,6-dihydro-1-pyrimidinyl)-N-(2-tert-butyldimethylsilyloxy-3,3,3- 
trifluoro-1-lsopropylpropyl)acetainlde as a foamy solid (0.86 g); TLC: Rf=0.4, methanol:dlchloromethane 
(5:95). 

d. 2-{5-Acetamldo-6K>xo-2-phenyl-1,6-dlhydro-1-pyrimldlnyl)-N-(3,3,3-trifluoro-2-hyd^^^^ 
pyl)acetamide. 

To a solution of 2-(5-acetamido-6-oxo-2-phenyl-1 ,6-dihydro1 -pyrlmidinyI)-N-(2-tert-butyldlmet hylsilyloxy- 
3»3,3-trifluoro-1-isopropylpropyl)acetamide (0.86 g) in tetrahydrofuran (15 mL) at 0 *'C was added tetrabuty- 
lammonium fluoride (1.95 mL, 1M In tetrahydrofuran) and the resulting solution was allowed to stir for 5 min. 
The mixture was poured into saturated aqueous ammonium chloride and the product extracted into ethyl acet- 
ate. The organic solution was washed (water), dried, and evaporated. The resulting white solid was collected 
and washed with etherhexane to provide 2-(5-acetamldo-6-oxo-2-phenyl-1 ,6-dlhydro-1-pyrimidinyl)-N-(3,3.3- 
trlfiuoro-1-isopropyl-2-hydroxypropyl)acetamide (0.6 g); NMI^ 8.87 (s.1). 8.07 (d,1). 7.57 {m,5). 4.62 (d,1). 4.42 
(d.1), 4.10 (m.1). 3.68 (t1). 2.18 (s.3), 1.80 (m,1). 0.89 (d,3). 0.82 (d,3). 

EXAMPLE 3 

2- [6-Oxo-2-phenyl-5-(4-pyridylmethoxycarbonylamino)-1,6-dihydro-1-pyrimldlnyll-N-(3,3,3-trlfluoro-1-lsop 
pyl-2-oxopropyi)acetamlde. 

The title compound was prepared from 2-[6-oxo-2-phenyl-5-(4-pyridylmethoxycarbonylamino)-1,6^dihy- 
dro-1-pyrimidinyl]-N:(3,3,3-trifiuoro-2-hydroxy-1-isopropylpropyl)acetamlde using a similar method to that de- 
scribed in Example 1 to obtain 2-I6-oxo-2-phenyl-5-(4-pyridylmelhoxycarbonylamlno)-1,6-dlhydro-1-pyrimldl- 
nyI]-N-(3,3.3-trifluoro-1-lsopropyl-2-oxopropyl)acetamide as a white solid (0.6 g); NMR (DMSO/D2O): 8.89 
(d.2), 8.49 (s,1). 8.12 (d,2), 7.49 (m,7), 5.49 (s.2), 4.67 (d.1), 4.49 (d,1), 4.04. (d.1), 2.23 (m.1). 0.82 (d.3), 0.74 
{d.3). 

Analysis for C25H24F3N5O6: ' ^ 

Calculated: C, 66.5; H. 4.65; N. 13.2 
Found: C, 55.6; H, 4.68; N, 13.2 

The intermediate 2-[6-oxo-2-phenyI-5-(4-pyridylmethoxycarbonylamino)-1,6-dihydro-1.-pyrimidinyll-N- 
(3,3,3-trifluoro-2-hydroxy-1-isopropylpropyl)acetamide was prepared as follows: 

a. 2-[6-Oxo-2-phenyl-5-(4-pyridylmethoxycarbonylamino)-1 .6-dihydro-1-pyrimidinyll-N-(2-tert 
silyloxy-3,3,3rtrifluoro-1-isopropylpropyl)acetamide. 

To a solution of 2-(5-am in o-6-oxo-2- phenyl- 1,6-di hydro 1-pyrimidinyI)- N-(2-tert-butyld imet hylsflyloxy- 
3.3.3-trifluoro-1-lsopropylpropyl)acetamlde (1.1 g) and triphosgene (0.93 g) in dichloromethane at 0 was 
added triethylamlne (2.0 mL) and the resulting solution was allowed to stir for 0.5 h. To this solution was added 
4-pyridylcarbinol and the resulting solution allowed to stir overnight. The solution was poured into saturated 
aqueous sodium bicarbonate solution and the product was extracted into dichloromethane. The organic solu- 
tion was washed (saturated aqueous sodium bicarbonate, water), dried, and evaporated. The resulting oil was 
purified by chromatography, with methanol: dichloromethane (5:95) as the eluent. to provide 2-[6-oxo-2-phe- 
nyi-5.(4-pyridylmethoxycari3onylamlno)-1.6-dihydro-1-pyrimkllnyl]-N-(2-tert-but^^ 
1-i8opropylpropyl)acetamide as a white solid (0.9 g); TLC: Rr=0.4, methanokdichi rom thane (5:95). 
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b. 2-[B-Oxo-2-phenyl-5-(4-pyridylmethoxycarbonylamino)-1 .6-dihydro-1 -pyrimidinyl]-N-(3,3,3-trif luoro-2-hy- 
droxy-1-tsopropylpropyl)acetamide. 

This compound was prepared from 2-[6-oxo-2-phenyl-5-(4-pyrldylmethoxycarbonylamlno)-1,6-dihydro-1- 
pyrimidinyl]-N-{2-tert-butyldimethylsilyloxy-3,3,3-trifluoro-1-te^ by a method similar to 

that used In Example 2.d. to obtain pure 2-[6-oxo-2-phenyl-5-(4-pyridylmethoxycarbony»am!no)-1.6-dihydro- 

1- pyrimldinyl]-N-(3,3,3-lrifluoro-2-hydroxy-1-isopropylpropyl)acelamide as a white solid; 300 MHz NMR: 9.23 
(s,1), 8.58 (d.2), 8.46 (s,1), 8.02 (d.1), 7.45 (mj), 6.54 (d.1), 5.23 (s.2). 4.62 {d,1). 4.43 (d,1). 4.08 (m,1). 3.80 
(t,1), 4.17 (m J). 0.88 (d.3). 0.79 (d.3). 

EXAMPLE 4 

2- [6-Oxo-2-phenyl-5-[3-(3-pyridylmethyl)ureido]-1,6-dihydro-1-pyrimidinyl]-N-(3.3,^ 
QXo-propyl)acetamide. 

2-[6.0xo-2-pheriyl-5-[3-{3-pyridyimethyl)urBido]-1,6-dihydro-1-pyrimidinyl^N-(3^ 
isopropylpropyl)acetamide was subjected to conditions similar to those described in Example 1. Chromatog- 
raphy, with methanol:dichloromethane (5:95) as the eluent, gave 2-I6-oxo-2-phenyl-5-[3-(3-pyridylmethyl)-ur- 
eido]-1,6-dihydro-1-pyrimidinyll-N-(3,3,3-trifluoro-1-lsopropyi-2-oxopropyl)acetamide as a white solid; NMR 
(DMSO/DzO): 8.60 (s,1), 8.42 (m.3). 7.71 (m,1), 7.47 (m,5), 4-58 (d.1), 4,39 (d,1), 4.31 (s.2), 2.20 (m,1), 0.83. 
<d.3), 0.77 (d,3). 
Analysis for C25H26F3N6O4: 
Calculated: C, 56.6; H, 4.75; N, 15.8 
- Found: - C. 56.1; H, 4.89; N, 16.5 

The Intermediate 246-oxo-2-phenyl-5-[3-(3-pyridylmethyl)-ureldol-1 .6-dlhydro-1-pyrimldlnyl^N-(3.3,3-tri- 
. f|uoroTl-isopropyl-2-hydroxypropyl)acetamide was prepared as follows: 

a. 2-[6-Oxo-2-phenyl-5-[3-(3-pyridylmethyl)ureidol-1.6-dihydro-1-pyrimidinyll-N-(2-te^^ 
3,3,3-trifluoro-1-lsopropylpropyl)acetamide. 

2-(5-Amino-6-oxo-2-phenyl-1,6-dlhydro-1-pyrimldinyi)-N-(2-tert-butyldimethylsilyloxy-3,3 
propyl propyl)-acetamide and 3-aminomethyl pyridine were subjected to a method similar to that described in - 
Example 3.a. Chromatography, with methanol :-dlchloromethane (5:95) as the eluent. gave 2-[6-oxo-2-phenyl- 
5-[3-(3-pyridyt)methylureido>1,6-dihydro-1-pyrimidinyi]-N-(2-tert-butyldime 
pylpropyl)acetamid6 as a white solid; MS: nn/z=847(M+1). 

b. 2-[6-Oxo-2-phenyl-5-[3-(3-pyridylmethyl)ureldo]-1,6-dihydro-1-pyrlmldlnyll-N-(3,3,3-tri^ 
isopropylpropyl)-acetamide. 

2-[6-OxQ-2-phenyt-5-[3-(3-pyridylmethvi)ureido1-1.6>dihvdro-1-pvrimidinvll-N-(2-tert-butyldimethylsilyio^^ 
3,3,3-trifluoro-1-isopropylpropyl)acetamide was subjected to a method similar to that described In Example 
2.d. Chromatography, with methanohdichloromethane (5:95) as the eluent. gave 2-I6-oxo-2-phenyl-5-[3-(3- 
pyridyt)nriethylureido]>1,6-dihydro-1-pyrimidinyl]-N-(3,3.3-trifluoro-2-hydroxy-1-isoprop as 
a white solid; 
MS: m/z=533(M+1). 

EXAMPLE 5 

2-[6-Oxo-2-phenyl-5-[3-(4-pyridylmethyl)ureidol-1.6-dihydro-1-pyrimidinyl]-N-(3,3,3-trifluoro-1-isopropyl-2- 
oxopropyl)acetamlde. 

2-[6-Qxo-2-phenyl-5-[3-(4-pyridylmethyl)urBldo>1,6-dlhydro-1-pyrlmldlnyl]-N-(3.3 
isopropylpropyl)acetamlde was subjected to a procedure similar to that described in Example 1. Chromatog- 
raphy, with met hanohdichloromethane (10:90) as the eluent. gave 2-[6-oxo-2-phenyl-5-[3-(4-pyrldylmethyl)ur- 
eido]-1.6-dihydro-1-pyrimidinyl]-N-(3,3,3-trifluoro- 1-lsopropyl-2-oxopropyl)acetamide as a white solid; NMR 
(DMSO/D2O): 8.58 (s.1), 8.46 (bs. 2). 7.41 (m.5), 7.27 (d.2). 4.56 (d.1). 4.37 (d.1). 4.32 (s.2). 4.00 (d,1), 2.20 
(m,1) 0.79 (d,3). 0.73 (d,3); MS: m/z=531(M+1). 
Analysis for C25H26F3N6O4: 
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Calculated: C, 56.6; H, 4.75; N, 15.8 
Found: C, 55.0; H, 4.88; N, 14.8 

The intermediate 2-I6-oxo-2-phenyl-5-[3-(4-pyridylmethyl)-ureido]- 1 .6-dihydro-1-pyrimidinyl]-N-(3,3,3-tri- 
fluoro-2-hydroxy-1-lsopropylpropyl)acetamlde was prepared as follows: 

a, 2-[6-Oxo-2-phenyl-5-[3-(4-pyridylmethyl)ureidol-1,6-dihydro-1-pyrlmldlnyll-N-^^^ 
3.3,3-trifluoro-1-isopropylpropyl)acetamide. 

2-(5-Amlno-6-oxo-2-phenyl-1,6-dlhydro-1-pyrimidinyl)-NK3.3.3-trlfluoro-2-hy 
amide and 4-aminomethylpyridlne were subjected to a procedure similar to that described in Example 3.a. 
Chromatography, with methanol:dichloromethane (5:95) as the eluent, gave 2-I6-oxo-2-phenyl-5-[3-(4-pyri- 
dylmethyl)ureido]-1,6-dlhydro-1-pyrimldlnyl]-N-(2-tert-butyidimethylsllyloxy-3,3>trtf 
acetamide as a white solid; 
MS: m/z=647(M+1). 

b. 2-[6-Oxo-2-phenyl-5-[3-{4-pyridylmethyi)ureido]-1.6-dihydro-1-pyrimidinyll-N-(^^ 
lsopropylpropyl)-acetamide. 

2-[6-Oxo-2-phenyl-5-[3-(4-pyridyimethyl)ureido]-1,6-dihydro-1-pyrimidinyil-N-K2-te^^ 
3,3.3-trlf luoro-1-lsopropylpropyi)acetamide was subjected to a procedure similar to that described in Example 
2!d. to provide 2-[6-oxo-2-phenyl-5-[3-{3-pyridylmethyl)ureidol-1 ,6-dihydro-1 -pyrimidinyi^N-(3,3,3-trif luoro-2-. 
hydroxy- 1-isopropylpropyl)acetamide as a white solid; 
MS: myz=533(M+1). 

EXAMPLE 6 

2-(5-Amlno-6-oxo-2-phenyl-1.6-dihydro-1-pyrimldinyl)-N-(3,3>trlfluoro-1-isopropyl-^^^ 

To a solution of 2-{5-benzyloxycarbonylamino-6-oxo-2-pheny!-1,6-dihydro-1-pyrimidlnyl)-N-(3,3,3-tri- 
fluora-1-isopropyl-2 -oxopropyl)acetamide (1.9 g) In tetrahydrofuran (50 mL) and ethanol (50 mL) was added 
10% (w/w) palladium on carbon (0.29 g) and the resulting solution was placed under a hydrogen atmosphere 
(0.75 bar) for 12 h. The catalyst was removed by filtration through diatomaceous earth and the solvent was 
evaporated. The resulting oil was crystallized from ether. The product was collected and washed with 
ethenhexane (1:1) to provide 2-(5-amino-6-oxo.2-phenyl-1.6-dihydro-1-pyrimidinyI)-N-(3.3,3-trifluoro-1-iso- 
propyl-2-oxopropyl)acetamlde (1.14 g) as a white solid; NMR (DMSO/D2O): 7.38 (m,6), 4.55 (d,1), 4.37 (d,1). 
3.98 {m.1), 2.17 (m.1). 0.79 (d.3). 0.72 (d.3). 
Analysis for Cn8HigF3N403: 
Calculated: C. 54.5; H, 4.83; N, 14.1 
Found: C. 52.2; H, 5.17; N, 13.6 

EXAMPLE 7 

2-ie-Oxo-2^phenyl-5-(2-pyridylmethoxycarbonylamino)-1,6-dihydro-1-pyrimidinyl^N-(3,3,3-trif 
pyl-2-oxopropyl)acetamide. 

2-(5-Amino-6-oxo-2-phenyl-1,6-dihydro-1-pyrimidinyl)-N-(3.3>trifluoro-1-isopropyl-2^ 
and 2-pyridylcarbinol were subjected to a procedure similar to that described in Example 3.a. Chromatography, 
with methanol:dichloromethane (gradient, 3:97, 5:95) as the eluent, gave 2-[6-oxo-2-phenyl-5-(2-pyridylme- 
thoxycarbonylamino)-1,6-dihydro-1-pyrimidinyl]-N-(3.3,3-trifluoro-1-isopropyl-2^oxopropyl)acetami as a 
tan solid: 300 MHz NMR (DMSO/D2O): 8.53 (d.1). 8,43 (d.l). 7.80 (t.1), 7.4 (m.7). 5.21 (s.2). 4.57 (d,1). 4.47 
(d.1). 4.02 (8,1). 2.20 (m,1). 0.81 (d.3). 0.73 (d,3). 
Analysis for C25H24F3NSO6: 
Calculated: C. 56.5; H, 4.55; N. 13.1 
Found: C, 55.9; H, 4.62; N. 13.0 
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EXAMPLES 

2-[5-Ben2yloxycarbonyIaminch2-(4-fIuorphenyl)-6-oxo-1,6-dihydro-1-pyrimidinyl]-N^ 
pyl-2-oxopropyi)acetamide. 

5 

2-[5-BenzyloxycarbonylafTiino-2-(4-fluoropheny!)-6-oxo-1,6-dihydro-1-pyrimldln 
propyl-2-hydroxypropyl)acetamide was oxidized by a procedure similar to that described in Example 1 to afford 
2-|5-benzyloxycarbonylamlno-2-(4-fluorophenyl)-6-oxo-1,6-dlhydro-1-pyrlmldlnyll-N-p 
pyl-2-oxopropyl)acetamide as a wliite solid; NMR: 8.42 (s.1). 7.38 (9). 5.17 (s,2). 4.69 (d.1). 4.41 (d,1), 4.00 

10 (s,1). 2.19 (m.1). 0.81 (d,3), 0.70 (d,3). 
Analysis for C26H24F4N4O5: 
Calculated: C, 66.9; H. 4.41; N. 10.2 
Found: C. 56.0; H. 4.43; N. 10.0 

The intermediate 2-[5-benzyloxycarbonylamino-2-(4-fiuorophenyl)-6-oxo-1,6-dihydro-1-pyrimldlnyl]-N- 

15 (3,3,3-trifiuoro-2-hydroxy-1-isopropylpropyl)acetamide was prepared as follows: 

a. Ethyl 4-fluorobenzimidate hydrochloride. 

A solution of 4-f luorobenzonitrile (50 g) in tetrahydrofuran (300 mL) and ethanol (60.5 mL) at 0 °C was 
20 saturated with anhydrous hydrogen chloride gas and the resulting solution was allowed to stand overnight. 
The solvent was evaporated and the resulting solid was collected and washed with ether to provide ethyl 4- 
fluorobenzlmldate hydrochloride as a white solid (20 g); NMR: 8.27 (m,2). 7.51 (m.2), 4.63 (q. 2), 1.47 (t,3). 

b. N-(2,2-Diethoxyethyl)-4-f luorobenzamidine. 

25 

To a solution of ethyl 4-ftuorobenzimidate hydrochloride (18.5 g) in ethanol (90 mL) at 0 ''C was added. 
. aminoacetaldehyde diethyl acetal (14.5 mL) and the resulting solution was kept at 5 ^'C overnight. The soNent 
was evaporated, the resulting oil was dissolved in 1 N sodium hydroxide (200 mL), and the solution was ex- 
tracted with dichloromethane. The organic extracts were dried and evaporated to yield N-(2,2-diethoxyethyl)- 
30 4-fluorobenzamidine as an oil (21 g); MS: m/z=255(M-i*1). 

c. Ethyl 1-(2»2-diethoxyethyl)-2-(4-fluorophenyl)pyrimin-6(1H)-one-5-carboxylate. 

This compound was prepared from diethyl ethoxymethylenemalonate and N-(2»2-diethoxyethyl)-4-fluo- 
35 robenzamldine by a procedure similar to that described in Example l.b. to obtain ethyl 1-(2,2-diethoxyethyl)- 
2-(4-fluorophenyl)pyrimidin-6(1H)-one-5-carboxylateas an oil; MS: m/z=379(M+1). 

d. 1-(2,2-Dlethoxyethyl)-2-(4-fluorophenyl)pyrimidin-6(1H)-one-5-carboxylicacid. 

40 This compound was prepared from ethyl 1-(2,2-diethoxyethyl)-2-(4-fluorophenyl)pyrimidin-6(1H)-one-5- 

carboxylate by a procedure similar to that described in Example I.e. to obtain the title compound as a white 
solid; 300 MHz NMR: 8.66 (s.1). 7.69 (m,2). 7.40 (m.2), 4.69 (t,1), 4.05 (d,2). 3.39 (m,4), 0.99 (t.6). 

e. 5-Benzyloxycarbonylamino-2-(4-fluorophenyl)-6-oxo-1.6-dihydro-1-pyrimidlnylacetaldehyde diethyl acet- 
45 a\. 

This compound was prepared from 1-(2,2-diethoxyethyl)-2-(4-fluorophenyl)pyrimidin-6(1H)-one-5-car- 
boxylic acid by a procedure similar to that used in Example l.d. to obtain 5-benzyloxycarbonylamino-2-(4-flu- 
orophenyl)-6>oxo-1,6-dihydro-1-pyrimldinylacetaldehyde diethyl acetal as a white solid; TLC: Rf=0.6, 
60 etherhexane (75:25). 

f. 5-Benzyloxycarbonylamlno-2-(4-fluorophenyl)-6-oxo-1,6-dlhydro-1-pyrimidinylacetaldehyde. 

Asolutionof 5-benzyloxycarbonylamlno-2-(4-fluorophenyl)-6-oxo-1.6-dlhydro-1-pyrimldlnylacetaldehyde 
55 diethylacetal In tetrahydrofuran (7 mL) and 1 N hydrochloric acid (5 mL) was heated at 60 °C for 18 h. The 
solution was cooled and neutralized with saturated aqueous sodium bicarbonate solution (pH 6). Th solution 
was extracted with ethyl acetate and th organic extracts were dried and evaporated to give 5-benzyloxycar- 
bonytamino-2-(4-fluorophenyl)-6-oxo-1,6-dihydro-1-pyrimidlnylacetaldehyde as a white solid; 
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NMR: 9.51 (s,1), 9.03 (s.1), 8,47 (s.1), 7.43 (m.9), 5.19 (s,2), 4.76 (s,2), 

g. 5-Benzyloxycarbonylamino-2-(4-f luorophenyl)-6-oxo-1 ,6-dihydro-1-pyrimidinyiacetic acid. 

6 This compound was prepared fFom 5-benzyloxycarbonylamino-2-(4-fluorophenyl)-6-oxo-1,6-dihydro-1- 

pyrimidinylacetaldehyde by a procedure simnar to that described in Exannple l.f. to provide 5-benzyloxycar- 
bonylamino-2-(4-fluorophenyl)-6-oxo-1,6-dihydro-1-pyrimidinylacetic acid as a white solid; 300 MHz NIMR: 
9.06 (s,1). 8.46 (s.1), 7.42 (m.9]. 5.19 {s,2l 4.52 (s,2). 

10 h. 2-[5-Ben2yloxycarbonylamino-2-(4-fluorophenyl)-6-oxo-1,6-dihydro-1-pyrimidinyl]-N-(3.3,3-^^^ 
droxy-1-isopropylpropyl)-acetamide. 

The title compound was prepared from &-benzyloxycarbonyiamino-2-(4-fluorophenyl)-6-oxo-1,6-dihydro- 

1- pyrimldinylacetlcacid and 3-amino-1,1,1-trifluoro-4-methyl-2-pentanol hydrochloride by a procedure similar 
IS to that described In Example 1 .g. to provide 2-[5-benzyloxycarbonylamino-2-(4-fluorophenyl)-6-oxo-1,6-dihy- 

dro-1-pyrimldlnyl]-N-(3,3,3-trlfluoro-2-hydroxy-1-isopropylpropyl)"acetamide as a white solid; NMR: 8.94 {s,1), 
8.44 (s.1). 7.97 (d,1), 7.4 (m,9), 6.50 (d,1), 6.18 (s.2). 4.65 (d,1), 4.38 (d,1). 4.08 (m,1), 3.80 (t,1). 1,72 (m,1), 
0.85 (d,3). 0.78 (d,3). 

20 EXAMPLE 9 

2- [2-(4-Ruorophenyl)-6HJxo-5-(4-pyridy I met h oxycarbonylami no)- 1 ,e-d ihydro- 1 - pyrlmid i nyl]- N^^ 

1- isopropyl-2-oxopropyl)-acetamide. 

25 2-[2-(4-Ruoropheny)-6-oxo-5-(4-pyrldylmethoxycartx>nylam[no)-1.6-dihydro-1-pyrimidlnyl]-N^ 

2- hydroxy-1-isopropylpropyi)acetamide was subjected to a procedure similar to that described in Example 1. 
Chromatography, with methanolidichloromethane (gradient. 5:95. 7:93) as the eluent. gave 2-[2-(4-f iuorophe- 
nyi)-6-oxo-5-(4-pyridylmethoxycartx)nylamino)-1.6-dihydro-1-pyrimidinyl]-N-(3.3,3-trifluoro^ 
propyi)acetamide as a white solid; 

30 NMR (DMSO/D2O): 8.54 (d.2). 8.44 (s,1). 7.53 (m,2), 7.44 (d.2). 7.22 {t,2), 5.22 (s,2), 4.70 (d,1), 4.49 (d,1), 

4.01. {d,1), 2.20 (m.1), 0.85 (d.3), 0.72 (d,3). 

Analysis for C25H23F4N3O6: 

Calculated: C. 54.6; H, 4.22; N, 12.7 

Found: C, 53.6; H. 4.29; N, 12.5 

35 The intermediate 2-[2-(4-fluorophenyl)-6-oxo-5-(4-pyridylmethoxycarbonylamlno)-1,6-dlhydro-1-pyrlml- 

dinyl]-N-(3.3,3-trifluoro-2-hydroxy-1-isopropylpropyl)acetamide was prepared as follows: 

a. 2-[5-Benzyloxycarbonylamino-2-(4-fluorophenyl)-6-oxo-1,6-dihydro-1-pyrimidinyl]-N-(2-tert-butyldimethyl- 
sllyloxy-3,3.3-trifluoro-1>lsopropylpropyl)acetamlde. 

40 

2-[5-Benzyloxycarl>onyiamino-2-{4-f luorophenyl)-6-oxo- 1 ,6-dihydro-1 -pyrimidinyl]-N-(3, 3,3-trif luoro-2-hy- 
droxy-1-lsopropyipropyl)acetamide was subjected to a procedure similar to that described in Example 2.a. to 
provide 2*[5-benzyloxycarbonylamlno-2-(4-f luorophenyl)-6-oxo-1 .6-dihydro- 1 -pyrlmidinyl]-N-(2-tert-butyldi- 
methylsllyloxy-3,3,3-trifluoro-1-isopropylpropyl)acetamide as a white solid; MS: m/z=665(M-i-1). 

46 

b. 2-[5-Amlno-2-(4-f iuorophenyl)-6-oxo-1 ,6-dihydro-1-pyrimldinyl]-N-(2-tert-butyldlmethyisilyloxy-3,3,3-trifluoro- 
1-isopropylpropyl) acetamide. 

2-[5-Benzyloxycarbonylamlno-2-(4-f iuorophenyl)-6-oxo-1 .6-dlhydro-1 -pyrimldinyi]-N-(2-tert-butytdlmethyl- 
so silyloxy-3.3,3-triftuoro-1-isopropyipropyl)acetamide was subjected to a procedure similar to that described In . 
Example 2.b. to provide 2-fS-amino-2-(4-fluorophenyl)-6-oxo-1 .6-dihydro-1-pyrimidinyl]-N-{2-tert-butyldime- 
thylsllyloxy-3.3.3-trlfluoro-1-lsopropylpropyl)acetamlde as a gray-white solid; MS: m/z=531(M-*-1). 

c. 2-[2-(4-nuorophenyl)-6-oxo-5-(4-pyridylmethoxycarbonylamlno)-1,6-dlhydro-1'pyrlmidinyll-N"(2-tert-buty^ 
55 dimethylsllyloxy'3.3.3-trifluoro-1-l8opropylpropyl)acetamide. 

2-[5-Amino-2-(4-fluorophenyl)-6-oxo-1.6-dihydro-1-pyrimidinyll-N-(2-tert-but^ 
1-lsopropylpropyl)acetamid and 4-pyrldylcarbinol were subjected to a procedur similar to that described in 
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Example 3.a. Chromatography, with methanokdichloromethane (5:95) as the luent, gave 2-[2-(4-fluorophe- 
nyl)-6-oxo-5-{4-pyridylmethoxycarbonylamino)-1.6-dihydro-1-pyrimldlnyl]-N-^ 
3-trifltJoro-1-isopropylpropyl)ac6tamide as a yellow solid; MS: m/z=666(M-i-1). 

d. 2-[2-(4-Fluorophenyl)-6-oxo-5-(4-pyridylmethoxycarbonylamlno)-1,6-dihydro-1-pyrimidin^^^^ 

2- hydroxy-1-lsopropylpropyl)acetamide. 

2-[2-(4-Fluorophenyl)-6-oxo-5^4-pyridylrnethoxycart)onylamlno)-13-dlhydro-1-pyrimldln 
dimethylsilytoxy-3,3,3-trifluoro-1-isopropylpropyl)acetamlde was subjected to a procedure similar to that 
described in Example 2.d. Chromatography with methanolidlchloromethane (gradient. 5:95, 7:93) as the elu- 
ent, gave 2-[2-(4-fluorophenyl)-6<)xo-5-(4-pyrldylmethoxycarbonylamino)-1.6-dihydro-1-pyrimidinyl]-N-(3,3^ 

3- trifluoro-2-hydrDxy-1-lsopropylpropyl)acetamide as a white solid; MS: m/z=552(M+1). 

EXAMPLE 10 

242-(4-nuorophenyl)-e-oxo-5-(2-pyridylmethoxycarbonylamlno)-1,e-dihydro-1-pyrimidinyl]-N^ 

1- isopropyl-2-oxopropyl) acetamide. 

2-[2-(4-Ruoropheny>-6-oxo-5-(2-pyridylmethoxycartx)nylamino)-1,6-dihydro-1-pyrimidinyl]-N-(3 

2- hydroxy-1-tsopropylpropyl)acetamide was subjected to a procedure similar to that described in Example 1. 
Chromatography, with methanohdichloromethane (gradient, 0:100, 5:95, 7:93) as the eluent. gave 2-[2-(4-flu- 
orophenyl)-6-oxo-5-(2-pyridylnnethoxycart3onylamino)-1 ,6-dihydro-1 -pyrimidinyl]-N-(3,3,3-trifluoro-1 -isopropyl- 
2-oxopropyl)acetamide as a white solid; NMR (DMSO/H2O): 8.54 (d,2), 8.43 (s,1). 7.82 (m,1), 7.53 (m,3), 7.30 
(m.3). 5.22 (8,2), 4.62 (d.1). 4.42 (d.1). 4.00, (d,1), 2.19 (m.1), 0.81(d.3). 0.70 (d,3). 

Analysis for C25H23F4N305: 

Calculated: C, 54.6; H, 4.22; N. 12.7 

Found: C, 54.0; H. 4.56; N. 12.2 

The intermediate 2-[2-(4-f luorophenyl)-6-oxo-5-(2-pyridylmethoxycarbonylamino)-1 ,6-dlhydro-1-pyrimi- 
dinyll-N-(3.3,3-trifluoro-2-hydroxy-1-lsopropylpropyl)acetamide was prepared as follows: 

a. 2-[2-(4-Ruorophenyl)-6-oxo-5-(2-pyridylmethoxycarbonylamino)-1,6-dihydro-1-pyrimidinyl]-N-(2-t^ 
dimethylsilyloxy-3,3,3-trifluoro-1-lsopropylpropyl)acetamide. 

2-[S-Amino-2-(4-fluorophenvl>6-oxo-1.6-dihvdro-1-Dvrimldlnvn-N-(2-tB^^ 

1- lsopropylpn>pyl)acetamide and 2-pyrldylcarblnol were subjected to a procedure similar to that described in 
Exanrn)l6 3.a. Chromatography, with methanohdichloromethane (gradient, 2:98, 5:95) as the eiuent, gave 2- 
[2-(4-fluoropheny})-6-oxo-5-(2-pyrkiylmethoxycarbonylamino)-1,6-dihydro-1-pyrlmldinyl]-N-(2-ter^ 
thylsiIyloxy-3,3,3-trrfluoro-1-isopropylpropyl)acetamide as a gum; MS: m/z=666(M+1). 

b. 2-[2-(4-Fluorophenyl)-6-oxo-5-(2-pyridylmethoxycarbonyIamlno)-1,6-dihydro-r-pyrimidinyl]-N-(3,3,3-t^ 

2- hydroxy-1-isopropylpropyi)acetamlde. 

2-[2-(4-nuorophenyi)-6-oxo-5-(2-pyrldylmethQxycarbonylamino)-1 ,6-dihydro-1-pyrimidinyl]-N-(2-tert-butyl- 
dimethyisilytoxy-3,3,3-trifiuoro-1-isopropylpropyi)acetamide was subjected to a procedure similar to that de- 
scribed in Example 2.d. to provide 2-[2-(4-fiuorophenyl)-6-oxo-5-(2-pyridylmethoxycarbonylamino)-1,e-dihy- 
dro-1-pyrimidinyi]-N-(3,3,3-trtfluoro-2-hydroxy-1-lsopropylpropyl)acetamide as a white solid; MS: m/±=552 
(M+1). 

EXAMPLE 11 

2-[5-Benzyloxycarbonylamino-6-oxo-2-(2-thienyl)-1,6-dlhydro-1-pyrimidinyl]-N-(3,3.3^ 
oxopK>pyi)acetamlde. 

2-[5-BenzyIoxycarbonylamlno-6-oxo-2-(2-thlenyl)-1,6-dlhydro-1-pyrimldinyl)-N-(3,3,3-lrifl^ 
1-isopropylpropyl)acetamide was oxidized using a procedure similar to that described In Example 1. Chroma- 
tography, with ethyl acetat :dlchloromethane (gradient, 15:85, 30:70) as the elu nt. gave 2-[5-ben2yloxycar- 
bonylamino-6-oxo-2-(2-thienyl)-1,6-dihydro-1-pyrimidinyl)-N-(3,3,3-trifluoro-1-isopropyl-2-oxopropyl)a» 
as a while solid; 300 MHz NMR (DMS0/D20): 8.41 (s,1), 7.79 (d.1). 7.35 (m.6), 7.10 (m.1). 5.17 {s,2), 4.90 
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(d.1). 4.76 (d.1), 4.08 (d.1), 2.25 (m,1), 0.90 (d.3), 0.75 (d,3). 

Analysis for C24H23F3N4O5S: 

Calculated: C, 53.7; H, 4.32; N. 10.4 

Found: C, 52.4; H. 4.49; N, 10.2 

The Intermediate 2-I5-benzyloxycarbonylamino-6-oxo-2-(2-thlenyl)-1 ,6-dlhydro-1-pyrinnldinyll-rs[-(3,3.3- 
trffluoro*2-hydroxy-1-isopropylpropyl)aoetamide was prepared as follows: 

a. Ethyl 2-thlophenecarboxlmldate hydrochloride. 

2-Thiophenecarbonltrile was subjected to a procedure similar to that described In Example 8.a. to provide 
ethyl 2-thiophenecarboxlmidate hydrochloride as a white solid; MS: m/z=156(M+1). 

b. N-(2,2-Dimethoxyethyl)-2-thlophenecarboximldine. 

Ethyl 2-thiophenecarboximldate hydrochloride and amlnoacetaldehyde dimethyl acetal were subjected to 
a procedure similar to that described in Example B.b. to provide N-(2,2-dimethoxyethyl)-2-thiophenecarboxi- 
midate as a white solid; 300 MHz NMR (DMSO/D2O): 8.07 (m.1), 7.91 (m.1), 7.33 (m,1), 4.67 (t.1). 3.84 (s,6), 

3.60 (d,2). 

c. Ethyl 1-(2,2-dimethoxyethyI)-2-(2-thienyI)pyrimidin-6{1H)-one-5-carboxylate. 

N-(2^-Dimethoxyethyl)-2-thiophenecarboximidate and diethyl ethoxymethylenemalonate were subject- 
ed to a procedure similar to that described in Example 1.b. to provide ethyi 1-(2,2-dimethoxyethyl)-2-(2-thie- 
nyt)pyrimidin-6(1H)-one-5-carboxylate as a yellow solid; 
MS: m/i=339(M+1). 

d. 1-(2,2-Dimethoxyethyl>-2-(2-thienyl)pyrimldin-6(1 H)-one-5-carboxyllc acid. 

To a solution of ethyl 1.(2.2-dimethoxyethyl)-2-(2-thlenyl)-pyrlmldln-6(1H)-one-5-carboxylate In pyridine 
(33 mL) was added lithium Iodide <3.32 g) and the resulting mixture was heated at 110 overnight. The pyr- 
idine was evaporated and residual traces of pyridine were removed by evaporation with toluene. The residue 
was dissoh/ed in 1 N hydrochloric acid and the product was extracted into ethyl acetate. The solution was dried 
and evaporated to give an oil which crystallized from ether to provide 1-(2,2-dlmethoxyethyl)-2-(2-thlenyl)pyr- 
imldin-6(1 H)^one-5-cartx)xylic acid as a brown solid; 
MS: nrt/z=311(M+1). 

e. 5-Benzyloxycarbonylamino-6-oxo-2-(2-thlenyt)-1.6-dihydro-1-pyrimidinylacetaldehyde dimethyl acetal. 

1-(2,2-Dimethoxyethyl)-2-(2-thienyl)pyrimldln-6(1H)-one-5-carboxyllc acid was subjected to a procedure 
similar to that described in Example l.d. Chromatography, with ethenhexane (gradient, 25:75, 80:20) as the 
etuent, gave 5-benzyloxycarbonylamino-6-oxo-2-{2-thienyl)-1,6-dihydro-1-pyrimidinylacetaldehyde dimethyl 
acetal as a yellow solid; MS: m/z=416(M'ft^1). 

f. 5-Benzyloxycarbonylamino-6-oxo-2-(2-thlenyl)-1,6-dihydro-1-pyrimidinylacetaldehyde. 

5-Benzyloxycarbonylamino-6-oxo-2-(2-thienyl)-1,6-dihydro-1-pyrimidinylacetaldehyde dimethyl acetal 
was subjected to a procedure similar to that described in Example 8.f. to provide 5- be nzyloxycarbonylamino- 
6-Qxo-2-(2-thienyl)-1,6-dlhydro-1-pyrimidinylacetaldehyde as a yellow foam; MS: mAt=370(M+1). 

g. 5-Benzyloxycarbonylamino-6-oxo-2-(2-thlenyl)-1 ,6-dlhydro-l-pyrlmidlnylacetlc acid. 

5-Benzyloxycarbonylamlno-6-oxo-2-(2-thienyl)-1 .6-dlhydro-1-pyrlmidlnylacetaldehyde was subjected to a 
procedure similar to that described in Example l.f. to provide 5-benzyloxycarbonylamino-6-oxo-2-(2-thienyl)- 
1,6-dihydro-1-pyrimldinylacetic acid as a yellow solid; MS: m/z=386(M'»-1}. 
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h. 2-[5-Benzyloxycarbony!amino-6-oxo-2-(2-thienyl)-1,6-dlhydro-1-pyrimidlnyl]-N-(3,^ 
1-isopropylpropyl)acetamlde. 

5-Benzyloxycarbonylaniino-6-oxo-2-(2-thIenyl)-1,6-dlhydro-1-pyrimidlnylacetic acid and 3-amlno- 1,1,1 - 
trifluoro-4-methyl-2-pentanol hydrochloride were subjected to a procedure similar to that descrit>ed in Example 
1.g. to provide 245-benzyloxycart)onylamlno-6-oxo-2-{2-thlenyl)-1,6-dihydro-1-pyrimldinyIhN-^3,3.3-trl^^^ 

1- isopropyl-2-hydroxypropyl)acetamide as a yellow solid; MS: m/z=539(M-i-1). 

EXAMPLE 12 

2- I5-Amino-6-oxo-2-(2-thienyl)-1 .6-dihydro-1 -pyrimldlnyll- N-(3,3,3-trif luoro- 1 -isopropyl-2-oxopropyl)acetamlde. 

To a solution of 2-[5-benzyloxycart>onyiamino-6-oxo-2-(2-thienyl)-1,6-dihydro-1-pyrimldinyl]-N-(3,3,3-tri- 
fluoro-1-isopropyl-2-oxopropyl)acetamlde In dichloronnethane (35 mL) and anisole (1.2 mL) at 0 was added 
trifluoromethanesulfonic acid, and the resulting suspension was stirred for 15 minutes. The reaction was 
quenched by. addition of sodium bicarbonate and the product extracted into ethyl acetate. The organic layer 
was washed (brine) and dried. The solvent was removed and the residue was purified by chromatography, with 
methanohdichloromethane (gradient, 5:95, 7:93) as the eluent, to provide 2-[5-amino-6-oxo-2-(2-thienyl)-1,6- 
dlhydro-1-pyrimidinyl]-N-(3,3,3-trifluoro-1-isopropyl-2-oxopropyl)acetamide as a yellow solid; 300 MHz NMR 
(DMSO/D2O): 7.94 (d.1), 7.65 (d.1), 7.30 (s,1), 7.22 (d.1), 7.02 (m,1). 4.84 (d.1). 4.69 (d,1), 4,07 (d,1). 2.24 
(m.1).0.89(d,3). 0.76 (d.3). 
Analysis for Ci6Hi7F3N403S: 
Calculated: C, 47.7; H, 4.26; N, 13.9 
Found: C, 56.B; H. 4.58; N, 13.3 

EXAMPLE 13 

2-[5-Benzyloxycarbonylamino-6-oxo-2-(3-pyrldyl)-1,6-dihydro-1-pyrimldinyll-N-(3,3,3-trifl^ 
oxopropyl)acetamide. 

2-[5-BenzyIoxycarbonylamino-6-oxo-2-(3-pyridyl)- 1 ,6-dlhydro-1 -pydrlmldlnyl]-N-(3,3.3-trif luoro-2-hydroxy- 
1'isopropylpropyl)acetamide was subjected to a procedure similar to that described in example 1 to obtain pure 
2-[5-benzyloxycarbonyiamlno-6-oxo-2-(3-pyridyl)-1 ,6-dihydro-1 -pyrimidlnyl]rN-(3,3,3-trlf iuoro-1 -isopropyl-2-o 
xopropyi)acetamide as a white solid; NMR (DMSO/D2O): 8.84 (m.2), 8.44 (s.l), 7.86 (m,1); 7.39 (m,5). 5.18 
(s,2), 4.63 (d.1), 4.45 (d,1), 3.97, (d,1), 2.15 (m.1), 0.77 (d,3), 0.65 (d,3). 
Analysis for C25H24F3N6O6: 
Calculated: C, 56.5; H, 4.55; N, 13.2 
Found: C. 55.0; H. 4.60; N. 12.85 

The Intermediate 2-[5-benzyloxycarbonylamlno-6-oxo-2-(3-pyrldyl)-1,6-dlhydro-1-pyrimldlnyll-N-(3,3.3- 
trifluoro-2-hydroxy-1-tsopropylpropyl)acetamide was prepared as follows: 

a. Ethyl 3-pyridinecarboximidate hydrochloride. 

To a solution of ethanol (200 mL) In chloroform (100 mL) at 0 ''C was added acetyl chloride (190 mL) and 
a solution of 3-cyanopyridine (25 g) In (300 mL) of chloroform. The solution was allowed to warm to 25®C and 
to stand for 1 day. A white solid separated from solution. The solvent was removed and the white solid collected 
and washed with ether to provide pure ethyl 3-pyrtdinecarboximidate hydrochloride as a white solid; MS: 
m/z=152(M+1). 

b. N-(2.2-Dlmethoxyethyl)-3-pyridinecart>oxamidlne. 

Ethyl 3-pyrldlnecarboxlmldate hydrochloride and aminoacetaldehyde dimethyl acetal were subjected to a 
procedure similar to that described in Example 8.b. to provide pure N-(2,2-dimethQxyethyl)-3-pyridlnecarbox- 
amldine as an oil; MS: m/z=210(M+1). 

c. M thyl 1-(2,2-dimethoxyethyl)-2-(3-pyridyl)pyrimldin-6(1H)-one-5-carboxylat . 

Dimethyl methoxymethylenemalonate and N-(2,2-dlmethoxyethyl)-3-pyridinecarboxamldlne were sub- 
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jected to a procedure similar to that described in Example 1.b. Chromatography, with methanol:dielhyI ether 
(gradient, 0:100, 10:90) as the eluent. gave methyl 1-(2.2-dlmethoxy-ethyi)-2-(3-pyridyl)pyrimidin-6(1H)-on - 

5- carboxyIate as an oil; MS: m/z=320(M+1); TLC: Rf=0.4, 
methanol:diethyl ether (5:95). 

d. 5-Benzyloxycarbonylaniino-6-oxo-2-(3-pyrldyl)-1,6-dlhydro-1-pyrimid[nylacetaldehyde dimethyl acetat. 

To a solution of methyl 1-(2,2-dlmethoxyethyl)-2-(3-pyridyl)pyrlmidin-6(1H)-one-5-carboxylate In pyridine 
(200 mL) was added lithium iodide (48 g) and the mixture heated at 100 °Cfor3h. The solvent was evaporated 
and residual pyridine removed by addition of toluene (200 mL) followed by evaporation. The resulting material 
was diluted with water and the pH adjusted to pH 5. The product was extracted into ethyl acetate, dried and 
evaporated. The resulting crude acid was dissolved in dioxane (260 mL), and to this solution were added trie- 
thylamine (22 mL) and diphenylphosphorylazide (18 mL). The solution was heated at 100 °C for 2 h and benzyl 
alcohol (17 mL) was added. The resulting solution was heated overnight at 100 ''C, the solvent was removed, 
and the resulting material was redissolved in ethyl acetate. The solution was washed (1 N sodium hydroxide, 
water, brine), dried, and evaporated. Chromatography, with ethyl acetate:methanol (gradient, 100:0, 70:30) as 
the eluent, gave 5-benzyloxycarbonylamino-6-oxo-2-(3-pyridyl)-1,6-dihydro-1-pyrimidinylacetaldehyde dime- 
thyl acetal as an oil; MS: m/z=365(M-i-1). 

e. 5-BenzyIoxycarbonylamino-6-oxo-2-(3-pyrldyl)-1,6-dihydro-1-pyrimidinylacetaldehyde. 

5-Benzyloxycart>onyiamino-6-oxo-2-(3-pyridyl)-1 ,6-dihydro-1-pyrimidinylacetaldehyde dimethyl acetal 
was subjected to a procedure similar to that described in Example 8.f. to provide 5-benzytaxycarbonylamtno- 

6- oxo-2-(3-pyridyl)-1,6-dihydro-1'pyrimldinylacetaldehyde as a tan solid; TLC: Rf = 0.45, methanoI:dichloro- 
methane (5:95). 

f. 5-Benzyloxycarbonylamlno-6-oxo-2-(3-pyrldyl)-1 ,6-dlhydro-1-pyrlmldinylacetic acid. 

5-Benzyloxycarbonylamino-6-oxo-2-(3-pyrldyl)-1,6-dihydro-1-pyrlmldinylacetaldehyde was subjected to a 
procedure similar to that described in Example l.f. to provide a white solid which was washed with ether to 
give 5-benzyloxycarbonylamino-6-oxo-2-(3-pyridyl)-1,6-dihydro-1'-pyrimldinylacetic acid as a white solid; 
NMR: 13.5 (s broad,1), 9.11 (s,1). 8.73 (m,2), 8.51 (s,1), 7.96 (d.1). 7.47 (m,6), 5.20 (s,2). 4.57 (s.2). 

g. 2-[5-Benzyloxycarbonylamino-6-oxo-2-(3-pyridyl)-1,6-dihydn>-1-pyrimidinyl]-N-(3,3,3-trifluor<^ 

1 - isopropylpropyl)acetamlde. 

5-Benzyloxycart>onylamino-6-oxo- 2- (3-pyrldyl)-1,6-d I hydro- 1-pyrimidlnyl acetic acid and 3-amln o- 1,1,1 - 
trifluoro>4>methyl-2-pentanol hydrochloride was subjected to a procedure similar to that described in Example 
l.g. Chromatography, with methanol:dIchloromethane (5:95) as the eluent, gave 2-[5-benzyloxycarbonylaml- 
no-6-oxo-2-(3-pyridyl)-1,6-dihydro-1-pyrimidinyl]-N-(3.3,3-trifluoro-2-hydroxy-1-isopropyl-propyl)acetamM 
as a white solid; MS: m/z=534(M-M). 

EXAMPLE 14 

2- [5-Amlno-6-oxo-2-(3-pyridyl)-1,6-dihydro-1-pyrimidinyl]-N-(3,3,3-trlfludro-1-isopropyl-2-oxopropyl)acet^^ 

2-[5-Ben2yloxycart>onylamino-6-oxo-2-(3-pyridyl)- 1 ,6-dihydro- 1 -pyrimidinyl]-N-(3,3,34rif luoro- 1 -1^^ 
2-oxopropyl)acetamide was subjected to a procedure similar to that described in Example 15 to provide 2-[5- 
amino-6-oxo-2-(3-pyrldyt)-1,6-dihydro-1-pyrimidinyl]-N-(3,3,3-trifluoro-1-isopropyl-2-oxopropyl)acetamide as 
a white solid; 300 MHz NMR (DMS0/D20): 8.56 (m.2). 7.78 (m.1). 7.41 (m.1), 7.34 (s.1), 4.56 (d.1). 4.48 (d.1). 
3.94 (m,1). 2.13 (m,1), 0.75 (d,3), 0.64 (d.3). 
Analysis for Ci7Hi8F3N503: 
Calculated: C, 61.38; H. 4.56; N, 17.62 
Found: C. 50.79; H, 4.68; N, 17.35 
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EXAMPLE 15 

2-[5-Amino-2-(4-ftuorophenyl)-6-oxo-1,6-dihydro-1-pyrimidinyQ-N-(3,3,3-W^ 
acetamide. 

5 

To a solution of 2-[5-benzyloxycarbonylamino-2-(4-fluorophenyl)-6-oxo-1,6-dlhydro-1-pyrlmidlnyf]-N- 
(3,3,3-trifluoro-1-isopropyl-2-oxopropyl)acetamide (1.03 g) in ethanol (45 n\L) and tetrahydrofuran (22 mL) was 
added 1 0% (w/w) palladium on carbon (15% by weight). This mixture was shaken under a hydrogen atmosphere 
(3 bar), filtered, and additional 10% (w/w) palladium on carbon was added. The mixture was again shaken under 

10 hydrogen (3 bar). The solution was filtered and the solvent evaporated. The resulting material was purified by 
chromatography, with methanol:dichloromethane (gradient, 5;95, 12:88) as the eluent, to give a white solid 
which was collected and washed with ether to provide 2-[5-amino-2-(4-fluorophenyl)-6-oxo-1,6-dihydr-1-pyr- 
lmidinyl]-N-(3.3,3-trifluoro-1-isopropyl-2-oxopropyl)acetamide as a white solid; mp 200-203 °C; 300 MHz NMR 
(DMSO/D2O): 7.76 (d,1). 7.47 (m^), 7.31 (s.l), 7.20 (t,2), 4.56 (d.1). 4.37 (d,1), 4.01 (m,1). 2.20 (nn.1), 0.82 

IS (d.3), 0.72 (d.3). 

Analysis for C18H1BF4N4O3 O.75 H2O: 
Calculated: C, 50.53; H. 4.59; N. 13.09 
Found: C, 50.41; H. 4.69; N. 13.09 

20 EXAMPLE 16 

2T[5-(N,N-Dimethylaminosulfonylamino)-6-oxo-2-phenyl-1,6-dihydro-1-pyrimidinyl]-N-(3,3 
propyl-2-oxopFopyl)acetamide. 

25 To a solution of 2-(5-amlno-6-oxo-2-phenyl-1 ,6-dihydro-1-pyrimWinyl)-N-(3,3.3-trifluoro-1-lsopropyl-2-ox- 

opropyl)aGetamide (0.298 g) In tetrahydrofuran (3 mL) containing sodium carbonate (0.161 g) was added di- 
methylsulfannoyi chloride (0.1 mL). The mixture was stirred at 60 °C overnight and more sodium carbonate 
(0.170 g) and dimethylsulfamoyi chloride (0.1 mL) were added. The solution was allowed to stir for 1 day. The 
reaction was diluted with ethyl acetate and the solution was washed (1 N hydrochloric acid, water, 10*"% aqu- 

30 eous sodium bicarbonate, brine), dried, and evaporated. The resulting oil was purified by chromatography, with 
tetrahydrofuran:- dichloromethane (10:90) as the eluent, to provide 2-I5-(N,N-dlmethylsulfamoylamino)-6-oxo- 
2-phenyl-1,6-dihydro-1-pyrimidinyl]-N-(3,3»3-trifluoro-1-isopropyl-2-oxopropyl)acetam as a white solid 
(0.117 g); NMR (DMSO/D2O): 9.29 (s,1). 8.84 (d,1), 7.99 (s,1). 7.48 (m,5), 2.72 (s,3). 2.16 (m.1). 0.89 (d,3), 
0.83 (d,3). 

35 Analysis for C2QH24F3N5O5S: 

Calculated: C, 47.7; H, 4.80; N, 13.9 
Found: C. 47.6; H. 4.93; N. 1 3.5 

EXAMPLE 17 

40 

2-(5-Methylsulfonylamino-6-oxo-2-phenyl-1,6-dihydro-1-pyrimidinyl)-N-(3,3,3-trifluoro-1-i^ 
pyl)acetamide. 

To a solution of 2-(5-amino-6-oxo-2-phenyl-1 ,6-dihydro-1-pyrimklinyl>-N-(3,3,3-trif luoro-1 -isopropyl-2-ox- 
45 ■opropyl)acetamlde (0.345 g) in tetrahydrofuran (7mL) and triethylamine (0.36mL) at 0 ^C was added metha- 
nesulfonoyi chloride (0.19 mL) and the resulting solution was allowed to stir overnight. The mbcture was diluted 
. with ethyl acetate and the solution washed (1 N hydrochloric acid, water, 5% sodium bicarbonate): The organic 
layer was dried and evaporated. The residue was dissolved in tetrahydrofuran (1 mL), and to it was added 3 
N aqueous potassium hydroxkie (0.07 mL). The solution was allowed to stir for 1 2 h. The reaction was quenched 
so by additton of 1 N hydrochloric ackl and the product was extracted into ethyl acetate. The organic layer was 
washed (water, brine), and the solution was dried and evaporated. The resulting nnaterial was purified by chro- 
matography, with tetrahydrofuran:dichloromethane (10:90) as the eluent. to provide 2>(5-methylsulfonylamino- 
6-oxo-2-phenyl-1 ,6-dihydro-1-pyrlmidinyl)-N-(3,3,3-lrifluoro-1-lsopropyl-2-oxopropyl)acetamide as a white 
solid (0.146 g); NMR (DMSO/D2O): 9.35 (s,1), 8.84 (d,1), 8.01 (s,1), 7.50 (m.5), 4.68 (m,2), 4.55 (d,1), 3.10 
56 (s,3), 2.16 (m,1), 0.89 (d,3). 0.83 (d,3). 
Analysis for CigH2iF3N405S : 
Calculated: C, 47.7; H, 4.52; N, 11.7 
Found: C. 47.7; H. 4.62; N. 11.5 
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EXAMPLES 18-25 

Using a procedure similar to that described in Example 1, the following compounds of formula I wherein 

B9 is isopropyl, R Is benzyloxycarbonyl, and R« is the indicated group were prepared by oxidation of the oor- 
6 responding alcohols of formula II. 

Example 18 : Rfi=4-nitrophenyl: Chromatography solvent: ethyl acelate:dichloromethane (gradient, 30:70 

to 50:50); TLC: Rr=0.6, methanol:dichloromethane (5:95); NMR (DIVISO/D2O): 8.44 (s,1). 8.26 {d.2). 7,70 (d.2), 

7.36 {m.5). 5.15 (s,2), 4.51 (m.2), 3.97 (d.1), 2.14 (m.1). 0.74 {d.3), 0.63 (d.3). 

Analysis for C26H24F3N6O7: 
10 Calculated: C, 54.2; H, 4.20; N, 12.1 

Found: C. 54.1; H. 4.23; N. 12.2 

Example 19: R»=4-trifluoromethylphenyl: Chromatography solvent: ethyl acetate :hexane (50:50); TLC: 

Rf=0.41. diethyl ether NMR (DMSO/DjO): 9.07 (s,1). 8.79 (d.1), 8.48 (s,1), 7.84 (d.2), 7.69 (d,2), 7.39 (m.5), 

5.17 (8,2), 4.80 (m,3), 2.12 (m.1). 0.83 (d.3), 0.77 (d,3). 
IS Analysis for C27H24F6N4O5: 

Calculated: C, 54.2; H, 4.04; N. 9.36 . . 

Found: C, 54.1; H, 4.07; N, 9.41. 

Example 20: RB=3,5-difluorophenyl: Chromatography solvent: tetrahydrafuran:dlchloromethane (gradient, 

5:95 to 10:90); TLC: Rf=0.31 . tetrahydrofuran:dlchloromethane (8:92); NMR (DMSO/D2O): 8.45 (s,1). 7.20-7.48 
20 (m.8), 5.18 (s,2), 4.67 (d,1). 4,43 (d.1), 4.01 (d.1), 2.22 (m,1). 0.84 (d,3), 0.73 (d,3). 

Analysis for C26H23F5N4O5: 

Calculated: C, 55.1; H. 4.09; N. 9.89 

Found: C. 55.2; H, 4.13; N. 9.89 

Example 21 : R6=4-methoxyphenyl: Chromatography solvent: ethyl acetaterdichloromethane (20:80); TLC: 
25 RpO.28, methanohdichloromelhane (20:80); NMR: 8.95 (s.1). 8.85 (d.1), 8.43 (s,1). 7.40 (m.7), 6.99 (d,2). 5.18 

(s,2). 4.67 (t.1). 4.58 (d,1). 3.81 (s,3), 2.16 (m.1), 0.90 {d.3); 0.84 (d.3). 

Analysis for C27H27F3N40e: 

Calculated: C, 57.9; H. 4.85; N, 9.99 

Found: C, 57.6; H, 4.91; N, 9.94. 

30 Example 22 : R«=4-chlorophenyl: Chromatography solvent: methanolidichloromethane (5:95); TLC: 

RpO.4, methanohdichloromethane (5:95); NMR (DMSO/D2O): 8.39 (s.1), 7.36 (m,9), 5.14 (s,2), 4.49 (m.2), 

3.97 (d,2), 2.16 (m,1), 0.77 (d,3), 0.66 (d,3). 

Analysis for C26H24CIF3N4O5: 

Calculated: C. 55.2; H. 4.28; N. 9.91 
35 Found: C, 55.1; H, 4.23; N, 9.91. 

Example 23 : R«=3.5-bis(trifluoromethyI)phenyl: Chromatography solvent: ethyl acetate :dlchloromet ha ne 

(gradient. 30:70, 50:50); TLC: Rr=0.6. methanol:dichloromethane (5:95); NMR (DMSO/D2O): 8.44 (s.1). 8.26 

(d.2), 7.70 (d.2). 7.36 (m,5). 5.15 (s,2), 4.51 (m.2). 3.97 (d,1). 2.14 (m,1). 0.74 (d.3), 0.63 (d.3). 

Analysis for C26H24F3N6O7: 
40 Calculated: C. 54.2; H, 4.20; N. 12.1 

Found: C, 54.1; H. 4.23; N. 12.2 

Example 24: R^=cydohexyl: Chromatography solvent: ethyl acetate:djchloromethane (15:85); TLC: 

Rr=0.55, methanohdichloromethane (5:95); NMR (DMSO/D2O): 8.22 (s,1), 7.32 (m.5), 5.10 (s.2), 4.79 (m.2), 

4.01 (d.1). 2.50 (m,1), 2.25 (m.1). 1.7-1.14 (m,10), 0.92 (d.3). 0.75 (d,3). . . 

45 Analysis for C26H31F3N4O5: 

Calculated: C, 58.2; H, 5.82; N, 10.4 

Found: C, 57.9; H, 4.84; N, 10.3 

Example 25: R«=isopropyl: Chromatography solvent ethyl acetateidichloromethane (gradient, 10:90 to 

25:75); TLC: RpO.4, methanol:dichloromethane (6:95); NMR (DMSO/D2O): 8.23 (s.1), 7.32 (m,5), 5.10 (s,2), 
so 4.78 (m.2). 4.00 (d.1). 2.75 (m.1). 2.20 (m.1). 1 .11 (d,6). 0.88 (d,3). 0.73 (d.3). 

Analysis for C23H27F3N4O5: 

Calculated: C. 55.6; H. 5.48; N. 11.3 

Found: C, 55.6; H, 5.53; N, 11.3 

The Intermediate alcohols used in Examples 18-25 were prepared as follows. 

55 

EXAMPLES 18.a.-25.a. 



Using a procedur similar to that d scribed in Example 8.a., the following imidates of formula IV wherein 
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is ethyl and is the indicated group were prepared fronn the indicated nitrile, and isolat d as their hydro- 
chloride salts. 

Example 18.a.: RB=4-nitrophenyi, from 4-nitrobenzonitriie. Purification method: trituration from diethyl 
ether; MS: m/z=195(M+1-HCI). 
5 Example 19.a,: RB=4-trlfluoromethyl phenyl, from 4-trifiuoromethylbenzonitrile. Purification method: tritur- 

ation from diethyl ether; MS: my^=218(M<i-1-Ha]. 

Example 20.a.: RB=3,5-difluorophenyl, from 3,5-difluorobenzonltrOe . Purification method: trituration from 
diethyl ether; I^S: m/z=186(M+1-Ha). 

Example 21 .a. : R8=4-methoxyphenyl, from 4-methoxybenzonitrii6. Purification method: trituration from 
10 diethyl ether MS: m/z=180(M+1-Ha). 

Example 22.a.: R6=4-chlorophenyl, from 4-chiorobenzonitrile. Purification method: trituration from diethyl 
ether; MS: mfe=169(M+1-HCI). 

Example 23.a.: R0=3,5-bls(trifluoromethyl)phenyl, from 3,5-bis(trifluoromethyl)benzonitrile. Purification 
method: trituration from diethyl ether MS: m/z=286(M'M-HCI}. 
IS Example 24.a.: R*=cyclohexyt, from cyclohexanecarbonifrile. Purification method: trituration from diethyl 

ethen MS: m/z=156(M+1-HCI). 

Example 25.a.: R^=isopropyt, from Isopropylnitrile. Purification method: trituration from diethyl ether; MS: 
m/z=115(M+1.HCI). 

20 EXAMPLES 18.b.-25.b. 

Using a procedure simitar to that described in Example 8.b. the following compounds of formula V wherein 
RB is dimethoxymethyl and R« is the Indicated group were prepared from. the corresponding imidate hydro- 
chlorides of formula IV and amtnoacetaldehyde dimethyl acetal. 
25 . Example 18.b.: Rg=4-nltrophenyl; MS: m/z=254(M-t-1). 

Example 19.b.: R8=4-frifluoromethyl phenyl; MS: m/z=277(M+1). 

Example 20.b.: R«=3,5-difluorophenyl; MS: m/z=245(M+1) 

Example 21.b. : R«=4-methoxyphenyl; MS: m/z=239(M+1). 

Example 22.b. : R«=4-chlorophenyl; MS: m/z=243(M+1). 
30 . Example 23.b. : R«=3,5-bis(trifluoromethyl)phenyl; MS: m/z=345(M+1). 

Example 24.b.: R«=cyclohexyl; MS: m/z=215(M+1). 

Example 25.b.: Rg=lsopropyl: MS: m/z=175(M-H), 

EXAMPLES 18.c,-25.c. 

35 

Using a procedure similar to that described in Example 1 .b.. the following pyrimtdone esters of formula Vl 
wherein R^ is dimethoxymethyl and R^ is the indicated group were prepared from the corresponding amidines 
of formula V and dimethylmethoxy methylenemalonate. 

Example 18.c. : Rfi=4-nifrophenyl; yellow solid; TLC: Rr=0.3, diethyl ether; MS: m/z=364(M+1). 
40 Example 19x.: R«=4-trifluoromethytphenyl; TLC: RpO.37, diethyl ether; MS: m/z=387(M'i-1). 

Example 20.c.: Re=3,5-difluorophenyl; TLC: R,=0^8, diethyl ethenhexane (80:20); MS: m/z=35S(M+1 ). 

Example 21, c: R^=4-nr)ethoxyphenyl; TLC: Rr=0.37, ethyl acetate; MS: m/z=349(M+1), 

Example 22.c.: R6=4-chlQrophenyl; TLC: Rr=0.5, ethyl acetate; MS: m/z=353(M+1 ). 

Example 23x.: R^=3.5-bls(frifluoromethyl} phenyl; TLC: Rf=0.6. ethyl acetate; MS: m/z=45S(M+l). 
45 Example 24.c.: RB=cyclohexyl: TLC: Rf=0.6, diethyl ether; MS: m/z=325(M+1). 

Example 25.c.: R^2-propyl; TLC: Rf=0.35, diethyl ethen MS: m/z=285(M+1). 

EXAMPLES 18.d.-25.d, 

so Using a procedure similar to that described In Example 11 .d., the pyrimidone acids of formula VII wherein 

RB is dimethoxymethyl and R^ Is the indicated group were prepared from the corresponding pyrimidone esters 
of formula VL 

Example IB.d. : R*=4-nitrophenyl; yellow solid; TLC: RpO.1, ethyl acetate; MS: m/z=350(M+1). 
Example 19.d. : R«=4-trlfluoromethyl phenyl; TLC: Rr=0.24, methanohdichloromethane (10:90); MS: 
55 m/z=373(M+1). 

Exampl 20.d. : R8=3,5-difluorophenyl; TLC: Rf=0.40, methanohdlchloromethane (15:85); MS: 
m/z=341(M+1) 

Example 21. d. : R^=4-methoxyphenyl; TLC: Rf=0.45, methanohdlchloromethane (5:95); MS: 
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m/z=335(M+1). 

Example 22.d.: Re=4-chloro phenyl; TLC: Rr=0-2. methanol:dichloromethane (10:90); MS: m/z=339(M+1). 
Example 23.d. : Re=3,5-bis{tiifluoromethyl) phenyl; TLC: RpO.3. methanol :dichloromethane (20:80); MS 
m/z=441(M+1). 

6 Example 24.d. : R«=cyclohexyl; TLC: Rf=0.2. diethyl ether; MS: m/z=311(M+1). 

Example 25.d.: R«=2-propyl; TLC: Rf=0.8, diethyl ether; MS: m/z=376(M+1). 

EXAMPLES 18.e.-25.e 

10 Using a procedure similar to that described In Example 1 .d. the following compounds of formula IX wherein 

R8 is dimethoxymethyi and R« is the indicated group were prepared from the corresponding acids of formula 
VII. 

Example 18.e. : Re=4-nitrophenyl: white solid; TLC: Rr=0.8, ethyl acetate; NMR: 9.08 (s.1), 8.49 (s,1), 8.34 
(d,2). 7.85 (d,2). 7.38 (m,5), 5.21 (s,2), 4.51 (t,1), 4.02 (d.2). 
IS Example 19.e.: Re=4-trifluoromethylphenyl; TLC: RpO.36, ethyl acetate:dichloromethane (5:95); MS= 

m/z=478(M+1). 

Example 20.e.: R^3.5-difluorophenyl; TLC: Rr=0.74. diethyl ethenhexane (80:20); MS: m/z=446(M+1). 
Example 21 .e.: R«=4-methoxyphenyl; TLC: Rf=0.71, ethyl acetate; MS: m/z=440(M+1). 
Example 22.e.: R8=4-chlorophenyi; TLC: Rr=0.8, diethyl ether; MS m/z=444(M+1). 
20 Example 23.e. : R8=3,5-bis(trifluoromethyl)phenyl; TLC: Rr=0.61. ethyl acetate:dichloromethane (5:95); 

MS: myz=546(M+1). 

Example 24.e.: R«=cyclohexyl; oil; TLC: R,=0.8, diethyl ether; MS: m/z=416(M+1). 
Example 25,e.: R^isopropyl; TLC: Rr=0.8, diethyl ether, MS: m/z=376{M+1). 

25 EXAMPLES 18.f.-25.f. 



Using a procedure similar to that described In Example 8.f.. the following aldehydes of formula X wherein 
R« is the indicated group were prepared from the corresponding compounds of formula IX. 

Example 18.1 : R6=4-nltrophenyl; yellow solid; TLC: R#=0.5, diethyl ether; MS: m/z=409(M+1). 
30 Example 19.f. : Re=4-trifluoromethylphenyl; TLC: RpO.27. ethyl acetate:dichloromethane (5:95); MS: 

m/z=432(M+1). 

Example 20.f. : R8=3.5-difluorophenyl; TLC: RpO.38. diethyl ethenhexane (70:30); MS: m/z=400(M+1). 
Example 21 .f. : Re=4-methoxyphenyl; TLC: Rf=0.65, ethyl acetate; MS: m/z=394(M+1). 
Example 22,f, : R6=4-chlorophenyl; TLC: RpO.5. diethyl ether; MS: m/z=398(M+1). 
35 Example 23.f.: Rfl=3,5-bls(lrlfluoromethyl)phenyl; TLC: Rr=0.72, methanohdichloromethane (5:95); MS: 

m/z=500(M+1). 

Example 24.f. : R8=cyclohexyl; TLC: RpO.3, ethyl acetate; MS m/z=369(M+1). 
Example 25.1 : Re=isopropyl; TLC: Rr=0.2. diethyl ether; MS: m/i=330(M+1). 

40 EXAMPLES 18.g.>25.g. 

Using a procedure similar to that described in Example 1.1. the following acids of fonmula III wherein R« 
is the indicated group were prepared from the corresponding aldehydes of structure X. 

Example 18.q.: R«=4-nitrophenyl; yellow solid; TLC: Rr=0.1, ethyl acetate; MS: nn/z=425(M+1). 
46 Example 19.g.: R6=4-trifluoromethylphenyl; TLC: Rf=0.3, methanoi:diGhloromethane (20:80); MS: 

m/z=448(M+1). 

Example 2Q.g. : RB=:3,5-difluorophenyl; TLC: RpO.35, methanohdichloromethane (20:80); MS: 
m/z=416(M+1). 

Example 21. g. : R6=4-methoxy phenyl; TLC: Rf=0.27, methanohdichloromethane (20:80); MS: 
60 nn/z=410(M+1). 

Example 22.g.: R6=4-chlorophenyl; TLC: Rf=0.2. methanol:dichloromethane (10:90); MS: m/z=414(M+1). 
Example 23.g.: R«=3.5-bls(trlfluoromethyl)phenyl; TLC: Rf=0.30. methanohdichloromethane (10:90); MS: 
m/z=516(M+1). 

Example 24.g.: R«=cyclohexyl; TLC: RpO.1, ethyl acetate; MS: m/z=385(M+1). 
55 Example 25.g.: R«=isopropyl; TLC: Rr=0.2, ethyl acetate; MS: m/z=345(M+1). 
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EXAMPLES ia.h,-25.h. 

Using a procedure similar to that described in Example 1.g.. the following alcohols of formula II wherein 
R Is benzyloxycarbonyl and Is the Indicated group were prepared from the corresponding acids of formula 
III with exceptions as noted. , . 

Example 18.h.: R»=4-nltrophenyl: Purified by chromatography, with methanohdichloromethane (gradient. 
3:97, 10:90) as the eluent. to give a yellow solid; TLC: Rf=0.2, methanohdichloromethane (3:97); MS: 
m/z=578(M+1). 

Example 19.h.: R^-lrifluoromethylphenyl; TLC: Rr=0.65, diethyl ether MS: m/z=601{M+1). 
Example 20.h. : RB=3,5-dlfluorophenyl; TLC: R,=0.67. tetrahydrofuran:dlchloromethane (16:85); MS: 
m/z=569(M+1). 

Example 21. h. : Re=4-methoxyphenyl; TLC: R,=0.63, ethyl acetate; MS: m/z=563(M+1). 
Example 22.h.: R6=4-chlorophenyl; TLC: RpO.5, ethyl acetate; MS: m/z=567(M+1). 
Example 23.h.: R6=3,5-bis(trifluoromethyl)phenyl; TLC: Rf=a.61. ethyl acetate; MS: myz=669(M+1). 
Example 24,h.: R«=cyclohexyl; TLC: Rr=0.6. methanohdichloromethane (5:95); MS: m/z=539(M+1). 
Example 25.h.: R8=lsopropyl; TLC: R#=0.45, diethyl ether; MS: m/z=499{M+1). 

EXAMPLES 26-31 

Using a procedure similar to that described In Example 6, the following compounds of formula I wherein 
Ro is isopropyl. R is hydrogen, and R» is the indicated group were prepared from the corresponding compounds 
offormula I wherein R is benzyloxycarbonyl. ' u i 

Example 26 : R«=4-trifluoromethyl phenyl: Chromatography solvent: ethyl acetate; TLC: Rr-0.31. ethyl 
acetate; NMR (DMSO/DjO): 7.71 (d,2), 7.60 (d,2). 7.35 (s,1). 4.55 (m.2). 4.04 (d.2). 2.14 (m.1). 0:76 (d.3). 0.63 
(<1.3). 

Analysis for CieHiBFeN4O3-0.5 H2O: 
Calculated: C. 48.2; H, 4.05; N. 11 .8 
Found: C, 48.1; H. 4,38; N. 11.6 

Example 27 : Ro=3,5-dlfluorophenyl: Chromatography solvent: methanohdichloromethane (gradient. 5:95, 
12:88); TLC: Rp0.18. tetrahydrofuran:dichloromethane (10:90); 300 MHz NMR (DMSO/D2P): 7.35 (m,1). 7.31 
(s,1), 7.14 (m.2).4.65 (d.1). 4.40 (d,1). 4.02 (m,1). 2.22 (m.l), 0.85 (d.3). 0.74 (d,3). 
Analysis for CieHiBFeN4O3 0.5 H2O: 
Calculated: C, 48.2; H, 4.05; N, 11 .8 
Found: C, 48.1; H. 4.38; N. 11.6 

. Example 28: Rfl=4-methoxyphenyl: Chromatography solvent: ethyl acetate; TLC: R,=0.24, ethyl acetate; 
NMR (DMSO/D2O): 7.54 (d.2). 7.53 (s,1), 6.91 (d.2). 4.50 (m,2), 4.01 (d.2). 3.76 (s,3). 2.20 (m.l). 0.82 (d,3), 
0.76 (d,3). 

Analysis for C19H21F3N4O4: 

Calculated: C, 63.5; H, 4.96; N, 13.1 

Found: C, 53.5; H, 5.04; N. 13.1 

Example 29 : Re=isoprapyl: NMR (DMSO/DjO): 7.23 (s,1), 4.75 (m,2), 4.03 (d.2). 2.72 (m.l), Z22 (m,1). 
1.06 (d,6), 0.89 (d,3), 0.75 (d.3). 
Analysis for Ci5H2iF3N403: 
Calculated: C, 49.7; H. 5.84; N» 15.5 
Found: C, 49.5; H. 5.84; N. 15.2 

Example 30 : Re=3.5-bls(trifluoromethyl)phenyl: NMR: 8.91 (d.1), 8.24 (s.1). 8.16 (s.2). 7.36 (s,1), 5.44 
(s,2). 4.65 (m.3). 2.13 {m,1), 0.83 (d,3), 0.80 {d.3). 
Analysis for C20H17FSN4O3: 
Calculated: C. 45.1; H, 3.22; N, 10.5 
Found: C. 46,6; H, 3.37; N. 10.7 

Example 31: R«=cyclohexyl: Chromatography solvent: methanoh.dichloromethane (5:95); TLC: Rf-0.17. 
methanol:- dlchloromethane (5:96); NMR (DMSO/DjO): 7.22 (s.1). 4.81 (m.2). 4.02 (d,1). 2.27 {m.2), 1.66 
(m,5), 1.38 {m.2). 1.15 (m.3). 0.92 {d,3). 0.78 (d.3). 
Analysis for CiaH25F3N4O3 0.5 H2O: 
Calculated: C, 52.6; H, 6.37; N, 13.6 
Found: C, 52.6; H, 6.26; N. 13.5 
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EXAMPUES 32-33 

Using a procedure similar to that described in Example 12, the following compounds of formula I wherein 
Ro is isopropyl, R Is hydrogen, and R« is the Indicated group were prepared from the corresponding compounds 
6 of formula I wherein R is benzyloxycarbonyl. 

Example 32: Re=4-chlorophenyl: Chromatography soh/ent: methanol:dlchloromethane (gradient, 5:95. 
20:80); TLC: R,^0.2, methanohdichloromethane (5:95); NMR (DMSO/D2O): 7.34 (m,5). 4.49 (m,2), 3.99 (d,2), 
2.15 (m,1). 0.78 (d.3), 0.67 (d.3). 
Analysis for Ci8HieCIF3N403: 
10 Calculated: C, 50.2; H. 4.21; N, 13.0 
Found: C, 50.0; H, 4.44; N, 12,8 

Example 33 : R«=4-nitrophenyl: Chromatography solvent: tetrahydrofuran:dichloromethane (gradient. 
30:70. 50:50); NMR (DMSO/D2O): 8.21 (d.2). 7.63 (d.2), 7.35 (s.1), 4.49 (m.2). 3.99 (d,2). 2.14 (m.1). 0.76 (d,3). 
0.63 (d.3). 

IS Analysis for CisHieFaNsOs-i .1 H2O: 

Calculated: C. 46.9; H, 4.41; N. 15.2 
Found: C. 46.9; H, 4.25; N, 15.2 

EXAMPLE 34 

20 

2-I5-Amlno-2-(4-aminophenyl)-6-oxo-1,6-dihydro-1-pyrimidlnyll-N-(3.3,3-trifluoro-lH 
pyl)acetamide. 

2-[5-Benzyloxycarbonylamino-2-(4-nitrophenyl)-6-oxo-1.6-dihydro-1-pyrimldinyll-N-(3.^ 
25 propyl-2-oxopropyl)acetamlde was subjected to a procedure similar to that described In Example 6 to give a 

brown solid; chromatography solvent: methanol: dtchloromethane (gradient. 5:95. 10:90); NMR (DMSO/D2O): 

7.29 (s.1). 7.01 (d,2). 6.49 (d.2), 4.52 (m.2). 4.10 (d.2). 2.25 (m,1). 0.88 (d.3). 0.80 (d.3). 

Analysis for C18H20F3N6O3: 

Calculated: C, 52.6; H, 4.90; N, 17.0 
30 Found: C. 52.4; H, 4.96; N, 16.7 

EXAMPLE 35 

2-[5-Acetylamino-6-oxo-2-(2-thienyl)-1.6-dihydro-1-pyrimidinyl]-r4-(3,3,3-trifluor^ 
35 pyl)acetamlde. . 

To a solution of 2-[5'amlno-6-oxo-2-(2-thienyl)-1 .6-dihydro-1-pyrimldlnyll-N-(3.3,3-trifluoro-1-lsopropyl-2- 
oxopropyl)-acetamide (0.3 g) in letrahydrofuran (7 mL) was added sodium carbonate (0.4 g) and the mixture 
cooled in an Ice bath to 0 *»C. Acetyl chloride (0.1 1 mL) was added and the solution warmed to room temperature 

40 and let stir for 1 h. The mbcture was poured into ethyl acetate and washed (1 N HCI, a saturated solution of 
sodium cartwnate, and H2O). The resulting solution was dried and the solvent removed by evaporation: The 
resulting material was purified by chromatography, eluting with methanol :dichloromethane (gradient. 5:95. 
12:88) to give the title compound (0.46 g) as a light yellow powder; TLC: RpO.47, methanol :dichloromethane 
(5:95); NMR (DMSO/DjO): 8.77 (s,1). 7.81 (d.1), 7.36 (d.1), 7.09 (t,1). 4.83 (m,2), 4.09 (d.1). 2.26 (m,1), 2;13 

45 (S.3). 0.93 (d.3). 0.80 (d,3). 

Analysis for C18H19F3N4O4S O.25 H2O: 
Calculated: C. 48.2; H, 4.38; N, 12.5 
Found: C, 48.0; H, 4.35; N, 12.4 

This procedure will be referred to as Acvlation Method A . 

so 

EXAMPLES 36-74 

The following compounds of formula I wherein BP is isopropyl and R and Re have the indicated values were 
prepared from the corresponding compounds of formula I wherein R Is hydrogen using Acylation Method A 
55 and the required acyl chloride. 

Example 36: R=acetyl, R®=4-fluorophenyl; chromatography solvent: methanohdichloromethane (gradi nt, 
0:100, 7:93); TLC: Rt=0.27. ethyl acetate:dichloromethan (35:65); NMR (DMSO/D2O): 9.51 (s,1). 8.8 (s.1), 
7.55 (m.2). 7.26 (m.2). 4.66 (broad d.1). 4.52 (m,2), 4.01 (d.1). 2.24 (m.1), 2.14 (s,3). 0.85 (d,3), 0.75 (d.3). 
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Analysis for C20H20F4N4O4-1 .0 H2O: 

Calculated: C, 50.6; H, 4.67; N. 11,8 

Found: C, 50.4; H. 4.63; N. 11 .8 

Example 37 : R=acetyl, R«=3-pyridyl; tan solid; chromatography solvent: methanol :dlchloromethane (gra- 
6 dient, 5:95. 10:90); TLC: Rr=0.4, methanol:dichloromethane (10:90); 300 MHz NMR (DMSO/D2O): 8,58 (m.2), 

7.81 (m,1). 7.40 (m,1). 7.34 (s,1), 4.59 (m.2). 3.98 (d,1), 2.16 (m.1). 0.90 (d,3). 0,68 (d,3). 

Analysis for C19H20F3N6O4 O.7 H2O: 

Calculated: C, 50.5; H. 4.77; N, 15.5 

Found: C, 50.6; H, 4.75; N, 15.3 

10 Example 38 : R=methoxycarbonyl, R«=3-pyridyl; white solid; purified by trituration from diethyl 

ether:hexane (50:50); TLC: RpO.6. methanol=dichloromethane (10:90); NMR (DMSO/D2O): 8.62 (m,2), 8.44 

(s,1), 7.86 (m,1). 7.45 (m,1), 4.62 (m.2). 3.95 (d,1), 3.66 (s,3). Z15 (m,1), 0.78 {d.3), 0.64 (d.3). 

Analysis for CiflH2oF3N606-1.0 H2O: 

Calculated: C. 48.2; H, 4.68; N, 14.8 
IS Found: C. 48.5; H, 4.87; N, 14.2 

Example 39: R=4-methoxyphenoxycarbonyl, R6=3-pyridyl; while solid; chromatography solvent metha- 

nohdichloromethane (5:95); TLC: RpO.4, methanohdichloromethane (7:93); 300 MHz NMR {DMSO/D2O): 8.65 

(m.2), 8.43 (S.1). 7-88 (m,1). 7.44 (m.1). 7.10 (d.2). 6.92 (d.2). 4.56 (m.2), 3-97 (d,1), 3.62 (s.3), 2.17 (m,1), 

0.78 (d,3). 0.67 (d,3). 
20 Analysis for C25H24F3N5O6: 

Calculated: C. 54.8; H. 4.41; N, 12.8 

Found: C, 54.2; H, 4.43; N, 12.5 

Example 40: R=methoxycarbonyl, R«=4-methoxy phenyl; white solid; purified by recrystaiiization from 

ethyl acetate; TLC: RpO.46, ethyl acetate; NMR (DMSO/DjO): 8.85 (d,1), 8.79 (s.1). 7.42 (d.2). 6.99 (d.2). 4.66 
25' (t.1), 4.58 (dd.1). 3.81 (s.1). 3.68 (3.3). 2.16 (m.1), 0.90 (d,3). 0.84 (d,3). 
. Analysis for C21H23F3N4O6: 

Calculated: C. 52.1; H. 4.79; N. 11 .6 

Found: C. 51 .9; H. 4.82; N, 1 1 .5 

Example 41: R=4-fluorophenoxycarbonyl, R«=phenyl; white solid; chromatography solvent ethyl acet- 
30 ate:dichloromethane (gradient. 25:75, 40:60); TLC: R,=0.8, tetrahydrofuran:dichloromethane (20:80); NMR 

(DMSO/D2O): 8.42 (s.1), 7.48 (m,5), 7.25 (d.4), 4,65 (d.1). 4.48 (d,1). 4.05 (d.1). 2.23 (m,1). 0.85 (d,3), 0.77 

(d.3). 

Analysis for C26H22F4N4O6: 
Calculated: C, 56.2; H, 4,15; N, 10.5 
35 Found: C. 56.3; H. 4.31; N, 10.4 

Example 42 : R=methoxycarbonyl, R«=phenyl; white solid; chromatography solvent tetrahydrofuran:di- 
chloromethane (gradient, 5:95 to 20:80); TLC: Rr=0.38. tetrahydrofuran:dlchloromethane (10:90); NMR 
(DMSO/D2O): 8.79 (d.1). 8.43 (s.1). 7.49 (m.5). 4.60 (m.2). 4.02 (s.1). 3.67 (s.3). 2.23 (m,1), 0.80 (overlaping 
d,6). 

40 Analysis for C20H21F3N4O5: 

. Calculated: C, 52.9; H, 4.66; N. 12.3 

Found: C. 52.8; H. 4.65; N, 12.3 

Example 43: R=methoxycarbonyl, R8=4-fluoro phenyl; white solid; chromatography solvent: methanohdi- 
chloromethane (5:95); TLC: RpO.37, methanokdichloromethane (5:95); NMR: 8.88 (s,1). 8.83 (s,1). 8.44 (s,1), 
45 7.53 (dd,2), 7.31 (dd.2). 4.64 (t,1). 4.57 (dd,2), 3.66 (s.3), 2.15 (m,1); 0.87 (d,3), 0.82 (d.3). 

Analysis for C20H20F4N4O6: 

Calculated: C, 50.9; H, 4.27; N, 11.9 

Found: C, 51.0; H, 4.32; N. 11.9 

Example 44 : R=methoxycarbony1, R^4-chlorophenyl; white solid; chromatography solvent methanol:di- 
so chloromethane (5:95); TLC: Rr=0.41 , methanohdichloromethane (5:95); NMR: 8.88 (s.1), 8.83 (d.1). 8.45 {s,1), 

7.54 {d.2). 7.49 (d.2). 4.64 (t,1), 4.57 (dd.2). 3.68 (s.3). 2.15 (m.1), 0.88 (d,3). 0.81 (d,3). 

Analysis for C20H20CIF3N4O6: 

Calculated: C, 49.1; H. 4.12; N. 11.4 

Found: C. 48.8; H. 4.16; N. 11.3 

55 Example 45 : R=cyclopentyloxycart)onyl, R»=4-f!uorophenyi; using cyclopentyl chloroformate; white solid; 

chromatography solvent methanohdichloromethane (5:95); NMR: 8.84 (d,1), 8.53 (s.1). 8.42 (s.1). 7.53 (dd.2), 

7.31 (dd,2), 5.10 (m,1), 4.58 (m,3), 2.14 (m,1), 1.61 (m.8), 0.68 (d,3). 0.62 (d,3). 

Analysis for C24H2eF4N40s: 
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Calculated: C. 54.8; H, 4.98; N, 10.6 
Found: C. 54.6; H, 4.97; N. 10.5 

Example 46 : R=cydopentyloxycarbonyl. R«=4-chlorophenyl; using cyclopentyl chloroformate; white solid; 
chromatography solvent: methanol:dlchloromethane (5:95); TLC: RpO.45. methanohdlchloromethane (5:95); 
NMR: 8.85 (d.1). 8.53 (s.1). 8.43 (s.1), 7.55 (d.2), 7.49 (d.2), 5,10 (m,1), 4.65 (t.1). 4.58 (dd,2). 2.16 (m.1). 1.71 
(m,8), 0.88 (d.3), 0.83 (d.3). 
Analysis for C24H26CIF3N4O6: 
Calculated: C, 53.1; H, 4.83; N. 10.3 
Found: C. 53.1; H. 4.88; N, 10.2 

Example 47 : R=cyclopentyloxycarbonyl, Re=phenyl; white solid; chronr^atography solvent: methanohdi- 
chloromethane (5:95); TLC: R<=0.35. methanohdichloromethane (5:95); NMR: 8.84 (d.1). 8.52 (s.1), 8.43 (s.1). 
7.48 (m.S), 5.10 (m.1). 4.67 (t,1), 4.55 (dd.2). 2.16 (m,1). 1.71 (m,8). 0.89 (d.3), 0.83 (d.3). 
Analysis for C24H27F3N4O5: 
Calculated: C, 56.7; H. 5.35; N, 11.0 

Found: C. 56.7; H. 5.49; N, 10.9 

Example 48: R=lsopropoxycarbonyl, Re=phenyl; white solid; chromatography solvent methanohdichloro- 

methane (5:95); TLC: Rr=0.38. methanol:dichloromethane (5:95); NMR (DMSO/D2O): 8.39 (s.1). 7.43 (m,5), 
4.85 (m,1). 4.52 (dd,2). 4.00 (d,1), 2.19 (m.1). 1.22 (d.6). 0.81 (d.3). 0.73 (d,3). 
Analysis for C22H25F3N4O6 O.I H2O: 

Calculated: C, 54.7; H, 5.27; N, 11 .5 

Found: C, 54.2; H, 5.50; N. 11.2 

Example 49: R=lsopropoxycarbonyl, R8=4-f luorophenyl; white solid; chromatography solvent: methanohdi- 

chloromethane (6:95); TLC: Rf=0.33, methanokdichloromethane (5:95); 300 MHz NMR (DMSO/D2O): 8.38 

(s.1). 7.50 (dd,2). 7.23 (t,2). 4.86 (m,1). 4.55 (dd,2). 3.98 (d.1), 2.15 (m,1), 1.22 (d.6), 0.80 (d.3). 0.70 (d.3). 

Analysis for C22H24F4N4O6 O.5 H2O: 

Calculated: C. 51.9; H, 4.95; N, 11.0 

Found: C. 51 .9; H. 4.95; N, 10.8 

Example 50 : R=cydopentyloxycarbonyl, R«=2-thienyl; white solid; chromatography solvent: ethyl acet- 

ate dlchloromethane (15:85); TLC: Rr=0.28, ethyl acetateidlchioromethane (15:85); NMR (DMSO/D2O): 8.40 

(s,1). 7.79 (d.1), 7.38 (d,1). 7.13 (1.1). 5.09 (m,1), 4.88 (dd.2). 4.09 (d,1). 2.27 (m.1), 1.68 (m.8). 0.93 (d,3). 0.79 

(d.3). 

Analysis for C22H25F3N4O5S: 
Calculated: C. 51 .4; H, 4.90; N. 1 0.9 
Found: C. 51.1; H, 4.93; N. 10.8 

Example 51: R=lsopropQxycarbonyi. R8=2-thlenyl; white solid; chromatography solvent: ethyl acetate:dl- 
chloromethane (16:85); TLC: RpO.22, ethyl acetate :dich!oromethane (15:85); NMR (DMSO/D2O): 8.41 (s,1), 
7.79 (d,1). 7.39 (d.1), 7.14 (t.1), 4.87 (m,2). 4.09 (d,1). 2.27 (m,1), 1.26 (d.6). 0.94 (d,3). 0.79 (d.3). 
Analysis for C20H23F3N4O6S: 
Calculated: C, 49.2; H, 4.75; N, 11 .4 
Found: C, 49.1; H, 4.76; N, 11.4 

Example 52 : R=methoxycarbonyl. R6=2'thienyl; white solid; chromatography solvent methanolidichloro- 
methane (5:95); TLC: Rf=0.31 , methanol.dichloromethane (5:95); 300 MHz NMR (DMSO/DjO): 8.43 (s,1). 7.79 
(d,1),.7.39 (d,1), 7.13 (dd.1). 4.88 (dd.2). 4.09 (d.1). 3.70 (s,3), 2.29 (m,1). 0.93 (d,3), 0.79 (d.3). 
Analysis for CiaHi9F3N406S: 
Calculated: C. 47.0; H. 4.16; N, 12.2 
Found: C, 46.7; H. 4.16; N, 12.1 

Example 53 : R=isopropoxycarbonyl. R«=4-chloro phenyl; white solid; chromatography sokent: ethyl acet- 
ate:dichloromethane (gradient. 10:90, 15:85); TLC: RpO.43, methanohdichloromethane (5:95); NMR 
(DMSO/D2O): 8.44 (s.1), 7.51 (m.4), 4.90 (m.1). 4.60 (dd.2). 4.02 (d.1). 2.22 (m,1). 1.26 (d.6), 0.85 (d.3). 0.73 
(d.3). 

Analysis for C22H24CIF3N4O6 O.75 H2O: 
Calculated: C. 49.8; H. 4.85; N. 10.6 
Found: C. 50.1; H. 4.73; N. 10.5 

Example 54 : R=cyclopentyloxycarbony!. R«=4-methoxyphenyi; while solid; chronnatography solvent: me- 
thanoUdlchloromethane (5:95); TLC: Rt=0.31, methanohdichloromethane (5:95); NMR (DMSO/D2O): 8.40 
(3.1). 7.44 {d,2). 6.99 (d.2). 5.09 (m.1). 4.60 (dd.2). 4.04 (d.1), 3.81 (s.3). 2.23 (m.1). 1.69 (m.S). 0.77 (d,3). 
0.66 (d.3). 

Analysis for C2sH2dF3N40e: 
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Calculated; C, 55.8; H, 5.43; N, 10.4 

Found: C, 55.8; H. 5.52; N, 10.4 

Example 55: R=lsopropoxycarbonyl, R6=4-methoxyphenyl; white solid; chromatography solvent: metha- 

nohdichloromethane (5:95); TLC: R|=0.28, methanohdichloromethane (5:95); NMR (DMSO/D2O): 8.42 (s,1), 
5 7.46 (d,2), 7.00 (d.2), 4.91 (m,1). 4.68 (dd.2), 4.07 (d,1). 3.82 (8,3), 2.25 (m.1), 1.28 (d.S). 0.87 {d,3), 0.79 (d,3). 

Analysis for C23H27FaN406: 

Calculated: C. 53.9; H. 5.31; N. 10.9 

Found: C, 54.1; H, 5.43; N. 10. 

Example 56: R=4-fluorobenzyloxycarl)onyl, R6=4-methoxy phenyl; white solid; chromatography solvent 
10 methanol:dichloromethane (5:95) TLC: RpO.22, methanol:dlchloromethane (5:95); NMR (DMSO/D2O): 8.37 

(s,1). 7.41 (m.4). 7.18 (t.2). 6.93 (d.2). 5.64 {m,2), 5.11 (s.2), 4.00 (d,1). 3.75 (s.3), 2.18 (m.1), 0.81 (d,3). 0.72 

(d,3). 

Analysis for C27H2BF4N4O6: 
Calculated: C, 56.1; H. 4.53; N, 9.68 
iS Found: C, 56.0; H. 4.62; N. 9.51 

The intermediate 4-fluorobenzytoxy chloroformate was prepared as follows. 

To a solution of triphosgene (0.53 g) in diethyl ether (2 mL) which had been cooled to 0 'C was added 4- 

fluorobenzyl alcohol (0.63 g) and quinoline (0.65 g). The solution was allowed to stir for for 5 minutes and then 

additional ether was added (2 mL). A solid separated from solution and was removed by filtration. The soWent 
20 was evaporated and the resulting oil was then used without further purification. 

Example 57 : R=4-fluorobenzyloxycarbonyl, Re=phenyl; white solid; chromatography solvent: ethyl acet- 

ate=dlchloromethane (25:75); TLC: Rr=0.41 . ethyl acetate:dlchIoromethane (25:76); 300 MHz NMR: 9.01 (s,1). 

8.83 (d.1). 8.45 (s.1). 7.48 (m.7), 7.22 (1.2), 6.17 (s.2), 4.66 (1.1). 4.55 (dd.2). 2.15 (ro,1). 0.89 (d,3). 0.82 (d.3). 

Analysis for C26H24F4N4O6: 
25 Calculated: C. 57.0; H. 4.41; N, 10.2 

Found: C, 56.9; H. 4.39; N. 10.2 

Example 58: R=4-fluorobenzyloxycarbonyl. R«=4-chlorophenyl; white solid; chromatography solvent ethyl 

acetate:dichloromethane (25:75); TLC: Rr=0.46. ethyl acetate: dichloromet ha ne (25:75); 300 MHz NMR: 9.03 

(s,1), 8.84 (d.1). 8.45 (s,1), 7.52 (m.6). 7.27 (t.2). 5.17 (s.2). 4.64 (t.1). 4.58 (dd.2). 2.15 (m,1), 0.88 (d,3). 0.82 
30 (d.3). 

Analysis for C26H23CIF4N4O5: 

Calculated: C, 53.6; H, 3.97; N. 9.61 

Found: C, 53.7; H. 4.09; N. 9.56 

Example 59: R=4-fluorobenzyloxycarbonyI, R«=4-fluorophenyl; white solid; chromatography solvent ethyl 
35 acetate:dlchloromethane (25:75); TLC: RpO.39. ethyl acetate:dichloromethane (25:75); 300 MHz NMR: 9.02 

(s,1). 8.84 (d,1). 8.45 (s.1), 7.51 (m,4), 7.32 (t.2), 5.17 (s.2), 4.65 (LI). 4.57 (dd,2). 2.15 (m.1), 0.88 (d,3). 0;82 

(d.3). 

Analysis for C26H23F5N4O6: 

Calculated: C. 55.1; H, 4.09; N. 9.89 
40 Found: C. 55.0; H. 4.04; N, 9.83 

Example 60: R=4-fluorobenzyloxycarbonyl, R6=2-thienyl; white solid; chromatography solvent: ethyl acet^ 

ate:dichloromethane (25:75); TLC: Rr=0.51, ethyl acetate:dichloromethane (25:75); 300 MHz NMR: 9.04 (d,1). 

9.03 (s.1). 8.43 (s.1). 7.85 (d,1), 7.50 (t,2). 7.33 (d.1), 7.18 (m.3). 5.19 (s.2). 4.88 (dd.2). 4.75 (t.1), 2.22 (m.1), 

0.94 (d,3). 0.91 (d,3). 
46 Analysis for C24H22F4N4O6S: 

Calculated: C. 52.0; H. 4.00; N, 10.1 

Found:- C, 51.7; H, 3.96; N, 10.0 

Example 61: R=ethoxycarbonyl. R»=phenyl; white solid; chromatography solvent ethyl acetate:dichloro- 

methane (25:75); TLC: Rt=0.32, met hanol:dichlorome thane (5:95); 300 MHz NMR: 8.83 (d.1), 8.67 (s.1), 8.44 
so (s,1). 7.48 (m,5). 4.64 (m.1), 4.55 (dd.2). 4.15 (m,2). 2.16 (m.1), 1.24 (t.3). 0.89 (d.3), 0.83 (d.3). 

Analysis for C21H23F3N4O6: 

Calculated: C. 53.9; H. 4.95; N, 12.0 

Found: C, 53.8; H, 4.97; N, 11.9 

Example 62: R=ethoxycarbonyl. R«=4-methoxyphenyl; white solid; chromatography solvent: methanohdi- 
55 chloromethane (5:95); TLC: Rr=0.29. methanotdlchloromethane (5:95); 300 MHz NMR: 8.85 (d,1), 8.62 (s,1). 

8.41 (s.1). 7.42 (d.2). 7.00 (d.2). 4.66 (m,1). 4.58 (m,2), 4.14 (q.2), 3.81 (s.3). 2.17 (m.1). 1.23 (t.3). 0.90 (d.3). 

0.84 (d.3). 

Analysis for C22H25F3N4O6: 
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Calculated: C. 53.0; H. 5.06; N. 11.2 

Found: C, 53.0; H, 5.08; N. 11.2 

Example 63: R=ethoxycart)onyl, R«=4-trifluoromethyl phenyl; white solid; chromatography solvent: metha- 
nol :dlchloromethane (5:95); TLC: Rf=0.36, methanol:dichloromethane (5:95); 300 MHzNMR: 8.80 (d,1). 8.75 
5 (S.I). 8.46 (S.1), 7.85 (d.2), 7.70 (d,2). 4.60 (m,3). 4.15 (q.2), 2.13 (m,1). 1.24 (t.3). 0.84 (d.3), 0.77 (d.3). 

Analysis for C22H22F6N40s: 

Calculated: C. 49.3; H. 4.13; N, 10.4 

Found: C. 49.3; H, 4.23; N, 10.4 

Example 64: R=ethoxycarl)onyl. R6=3,5-difiuorophenyl; yellow solid; chromatography solvent metha- 
10 . nohdichloromethane (5:95); TLC: Rf=0.33. methanoI:dlchloromethane (5:95); NMR (DMSO/D2O): 8,39 (s,1), 

7.35 (m,1). 7.14 (d,2). 4.52 (dd,2). 4.10 (q.2), 3.97 (d,1). 2.17 (m.1), 1.19 (t,3), 0.79 (d.3). 0.69 (d.3). 

Analysis for C21H21F5N4O5: 

Calculated: C, 50.0; H, 4.20; N. 11 .1 

Found: C. 49.7; H. 4.38; N, 10.9 

is Example 65: R=ethoxycarbonyl. R«=4-fluorophenyl; white solid; chromatography solvent methanohdi- 

chloromethane (5:95); TLC: R,^0.28, methanol :dichloromethane (5:95); NMR {DMSO/D2O): 8.44 (s.1). 7.53 

(dd.2). 7.27 (dd.2). 4.58 (dd,2). 4.16 (q,2). 4.00 (d,1), 2.21 (m.1). 1.25 (t,3), 0.B4 (d,3), 0.74 (d,3). 

Analysis for C21H22F4N4O5: 

Calculated: C, 51.9; H. 4.56; N, 11.5 
20 Found: C, 51.8; H, 4.55; N, 11.5 

Example 66 : R=isobutoxycarbonyl, R8=2-thienyl; yellow solid; chromatography solvent methanohdi- 

chloromethane (5:95); TLC: Rr=0.40, methanohdichloromelhane (5:95); NMR: 9.03 (d.1), 8.77 (s.1), 8.41 (s,1), 

7.83 (d.1). 7.32 (d,1), 7.15 (t.1), 4.86 (dd.2), 4.74 (m,1), 3.87 (d,2), 2.20 (m,1), 1.90 (m,1),.0.91 (m.12). 

Analysis for C2iH2sF3N406S: 
25 Calculated: C, 50.2; H, 5.01; N, 11^ 

Found: C, 50.3; H, 5.06; N, 10.9 

Example 67: R=ethoxycartK)nyl. R«=2-thienyl; yellow solid; chromatography solvent methanotdlchloro- 

methane (5:95); TLC: RpO.21, methanoUdichloromethane (5:95); NMR: 9.03 (d.1). 8.70 (s.1). 8.40 (s,1), 7.84 

(d,1). 7.32 (d.1). 7.15 (dd.l). 4.86 (dd,2). 4.73 (t.1), 4.14 (q.2). 2.21 (m,1), 1.22 (t,3), 0.93 (d.3). 0.89 (d,3). 
30 Analysis for C19H21F3N4O6S: 

Calculated: C, 48.1; H. 4.46; N, 11.8 

Found: C, 48. 1 ; H. 4.54; N, 1 1 .8 

Example 68: R=isopropoxycarbonyl, R«=4-trifluoromethyl phenyl; yellow solid; chromatography solvent 

methanotdlchloromethane (5:95); TLC: RpO.36. methanoUdichloromethane (5:95); NMR; 8.81 (d,1), 8.59 
35 (s,1), 8.45 (s.1). 7.85 (d^), 7.70 (d,2). 4.90 (m,1), 4.62 (m,3). 2.13 (m,1), 1.26 (d,6), 0.84 (d.3). 0.78 (d,3). 

Analysis for C23H24FeN406S: 

Calculated: C, 50.2; H, 4.39; N. 10.2 

Found: C, 50.1; H. 4.55; N. 9.96 

Example 69 : R=2-methoxyethoxycarbonyl, R6=3.5-difluorophenyl; white solid; chromatography solvent 
40 methanohdichloromethane (5:95); TLC: Rr=0.33, methanol.dichloromethane (5:95); 300 MHz NMR: 8.89 (d,1). 

8.42 (s,1), 7.49 (t.1), 7.23 (d,2), 4.68 (m,1). 4.52 (dd.2), 4.23 (t.2), 3.56 (t.2). 3.29 (s.3), 2.16 (m,1), 0.88 (d,3), 

0.83 (d,3). 

Analysis for C22H23F5N4O6; 

Calculated: C. 49.4; H, 4.34; N, 10.5 

46 Found: C, 49.1; H, 4.29; N, 10.4 

Example 70 : R=2-methoxyethoxycarbonyl, R«=phenyl; white solid; chromatography solvent methanohdi- 
chloromethane (5:95); TLC: Rt=0.26, methanol:dlchloromethane (5:95); 300 MHz NMR: 8.83 (d,1); 8.77 (s,1), 
8.42 (s.1). 7.50 (m,5). 4.67 (t,1), 4.55 (dd,2), 4.23 (t.2), 3.57 (t,2), 3.29 (s,3), 2.16 (m.1). 0.89 (d.3), 0.83 (d,3). 
Analysis for C^z^^zb^z^A^s- 

60 Calculated: C, 53.0; H. 5.06; N. 11.2 
Found: C. 53.0; H, 5.02; N. 11 .2 

Example 71: R=2-methoxyethoxycarbonyl, R«=4-methoxyphenyi: white solid; chromatography solvent 
methanoUdichloromethane (5:95); TLC: RpO.20, methanotdlchloromethane (5:95); 300 MHzNMR: 8.87 (d,1), 
8.74 (s.1). 8.40 (s,1). 7.44 (d.2), 7.02 (d,2), 4.68 (t.1). 4.60 (dd,2). 4.24 (t,2). 3.83 (s.3). 3.58 (t.2), 3.30 (s,3). 

55 2.18 (m,1), 0.91 (d.3), 0.86 (d,3). 
Analysis for C23H27F3N4O7: 
Calculated: C, 52.3; H. 5.15; N, 10.6 
Found: C, 52.0; H. 5.13; N, 10.5 
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Example 72 : R=lsopropoxycarbonyi. R»=3,5-difluorophenyl; while solid; chromatography solvent: metha- 

nol:dlchloromethane (2.5:97.5); TLC: RpO.31. methanol:dichloromethane (5:95); NMR: 8.89 (d.1). 8.60 (s.1). 

8.43 (s.1), 7.49 (t.1), 7.22 (d,2), 4.90 (m,1), 4.64 (m,3). 2.17 (m,1), 1.26 (d,6), 0.87 (d,3). 0.82 (d,3). 

Analysis for C22H23F5N4O5: 
5 Calculated: C, 51.0; H. 4.47; N. 10.8 

Found: C, 50.7; H. 4.44; N. 10.7 

Example 73 : R=2-niethoxyethoxycarbonyl, RN2-lhienyl; yellow solid; chromatography solvent metha- 

nol:dlchloromethane (5:95); TLC: Rf=0.37, methanol:dlchloromethane (5:95); 300 MHz NMR: 9.04 (d,1), 8.80 

(s,1). 8.39 (s.1). 7.85 (d,1). 7.33 (d,1). 7.16 (t,1), 4.88 (dd.2), 4.74 (t.1). 4.22 (t,2). 3.56 (t.2), 3.28 (s.3), 2.21 
10 (m.1). 0.94 (d,3). 0.90 (d,3). 

Analysis for C20H23F3N4O6S: 

Calculated: C, 47.6; H, 4.60; N. 11 .1 

Found: C. 47.7; H, 4,61; N. 10.9 

Example 74: R=2-methoxyethoxycarbonyl, R«=4-fluorophenyl; white solid; chromatography solvent: ma- 
ts thanohdichloromethane (5:95); TLC: R,=0.34. methanol :dichloromethane (5:95); 300 MHz NMR: 8.86 (d.1). 

8.81 (s.1), 8.41 (s,1), 7.54 (m,2). 7.33 (t.2), 4.60 (m.3). 4.24 (m,2), 3.57 (m.2). 3.29 (s,3), 2.16 (m.1). 0.89 (d,3), 

0.83 (d,3). 

Analysis for C22H24F3N40e: 
Calculated: C. 51.2; H. 4.68; N, 10.9 
20 Found: C, 61.1; H. 4.67; N, 10.9 

EXAMPLE 75 ^ ' 

2-[5-Trifluoroacetylamino-2-(4-fluorophenyl)-6-oxo-1 ,6-dihydro-1-pyrimidinyl]-N-(3,3,3-trifluoro-1-isopropyl- 
25 2-oxopropyl)acetamlde. 

To a cooled (-5 *»C) solution of the product of Example 15 (0.104 g) In dichloromethane was added trifluor- 
oacetic anhydride (50 fiL). The reaction mixture was allowed to warm to room temperature. After 1 h a further 
charge of trtfluoroacetic anhydride (25 \iL) was made. After stirring for 1 h, the mixture was evaporated and 
30 the residue was purified by chromatography, eluting with dichloromethane:methanol (gradient, 99.5:0.5. 
98.5:1.5) to afford the title compound; TLC: Rr=0.44, dichloromethane: methanol (98:2); NMR: 0.7-1.0 (m,6), 
2.03-2.30 (m,1), 3.97-4.80 (m.3), 7.23-7.40 (m,2), 7.53-7.70 (m,2), 8.43 (s,1), 8.87 (d.l). 10.96 (s,1); MS: 
nr^z=511(M+1). 

Analysis for C2oHi7F7N404-0.5 H2O: 
35 Calculated: C. 46.25; H. 3.49; N, 10.78 
Found: C, 46.22; H. 3.57; N, 10.62 

EXAMPLES 76-79 

40 Using procedures similar to that described in Example 75. the following compounds of formula I wherein 

... R<*.ls isopropyl. R is trifluoroacetyl and R^ is the indicated group were prepared from the. corresponding com- 
pounds of formula I wherein R is hydrogen, with exceptions as noted. 

Example 76: R®=phenyl: Chromatography solvent dichloromethane:innethanol (gradient, 99.5:0.5, 
98.5:1.5); TLC: Rf=0.40, dichloromethane:methanol (98:2); NMR: 0.7-0.97 (m,6), 2.07-2.33 (m.1), 4.00-4.77 
45 (m.3). 7.40-7.67 (m,5). 8.46 (s.1). 8.86 (d,1), 10.96 (d,1); MS: m/z=493(M+1). 
Analysis for C2oHi8FeN404 0.6 H2O: 
-Calculated: C, 47.74; H. 3.84; N. 11.13 . 
Found:. C. 47.69; H. 3.83; N, 10.91 

Example 77: R8=4-methoxyphenyl: Chromatography solvent dichloromethaneimethanol (gradient, 
so 99.5:0.5, 98.5:1.5); TLC: Rr=0.52, dichloronr^ethane: methanol (98:2); NMR: 0.70-0.97 (m,6), 2.03-2.27 (m.1). 
3.81 (s,3), 4.00-4.77 (m,3). 6.97-7.07 (m.2), 7.47-7.57 (m.2). 8.40 (s.1), 8.88 (d,1), 10.92 (d.l); MS; 
m/z=523(M+1). 

Analysis for C2iH2oFeN406 0.6 H2O: 
Calculated: C, 47.30; H. 4.00; N, 10.50 
55 Found: C, 47.27; H, 4.00; N, 10.32 

Example 78 : R6=2-thienyl: Omitting the second addition of trifluoroacetic anhydride and stirring overnight 
Chromatography solvent dichloromethane:methanol (gradient, 99.5:0.5, 99.2:0.8); TLC: Rf=0.44. dichlorome- 
thane:methanol (98:2); NMR: 0.83-1.0 (m.6). 2.20-2.30 (m.1). 4.73-5.03 (m,3), 7.10-8.47 (m.4), 9.06 (d,1). 
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10.90 (d,1); MS: m/z=499(M+1), 

Analysis for CiaHi6FeN404S: 

Calculated: C, 43.37; H. 3.23; N, 11.24 

Found: C. 43.20; H, 3.57; N, 11.12 

6 Example 79: R»=3.5-difluorophenyl: Omitting the second addition of trif luoroacetic anhydride and stirring 

overnight Chromatography solvent: dlchloromethane:methanol (gradient. 99.5:0.5, 99:1); TLC: RpO.46. di- 

chlorbmethane;methanol (98:2); NMR: 0.83-0.97 (m.6). 2.10-2.30 (m.i). 4.43-4.80 (m,3), 7.27-7.37 (m,2), 

7.47-7.60 (m,1). 8.44 (s.1). 8.90 (d,1). 11.03 (d,i); MS: mte=529(M+1). 

Analysis for C2oHi6FaN404: 
10 Calculated: C, 45.46; H, 3.05; N, 10.60 

Found: C. 45.51; H. 3.25; N, 10.44 

EXAMPLE 80 

IS 2-[5-Ethylamina-2-(4-fluorophenyl)-6-oxo-1,6-dlhydro-1-pyrimidinyll-N-(3,3.3-tri^^ 
propyl)acetamlde. 

To a solution of the product of Example 15 (0.40 g) in dimethylformamide (6 mL) was added 2,6-lutidine 
(0.14 mL) followed by ethyl iodide (0.12 mL). The reaction mixture was stirred at room temperature for 5 days 

20 over which timefurtheraliquots(4) of 2,6-lutidine (0.14 mL) and ethyl iodide (0.12 mL) were added. Ethyl acet- 
ate was added and the reaction mixture was washed (H2O, saturated aqueous copper sulfate, brine), dried 
(MgS04) and evaporated. The residue was purified by chromatography, with dichloromethaneimethanol (gra- 
dient, 99.5:0.5, 98.5:1.5) as the eluent. to give the title compound; NMR: 0.83-0.91 (dd,6), 1 .1 9 (t,3), 2.07-2.27 
(m,1), 4.43-4.73 (m,3), 5.45 (t.1). 7.12 (s,1). 7.20-7.37 (m.2). 7.43-7.63 (m.2), 8.82 (d,1); MS: m/z=443(M+1). 

25 Analysis for C20H22F4N4O3: 

Calculated: C, 54.29; H, 5.01 ; N, 12.66 
Found: C. 54.36; H, 5.19; N, 12.50 

EXAMPLES 81-83 

30 

Using procedures similar to that described In Example 80, the following compounds of formula I wherein 

FP is isopropyl, R is ethy! and R« is the indicated group were prepared from the corresponding compounds of 

formula I wherein R is hydrogen. 

Example 81: R«=phenyl: Chromatography solvent: dichloromethane:methanol (gradient, 99.5:0.5, 
36 99.3:0.7); TLC: Rr=0.37, dlchloromethane:methanol (98:2); NMR: 0.73-1.00 (m,6), 1.17 (t.3), 2.07-2.30 (m,1), 

3.03-3.23 (m.2), 4.40-4.70 (m,3). 5.40 (t,1). 7.12 (s.1), 7.33-7.57 (m,5), 8.79 (d.1); MS: mfe=425(M+1). 

Analysis for C20H23F3N4O3: 

Calculated: C. 56.59; H. 5.46; N, 13.20 

Found: C, 56.69; H, 5.53; N, 13.08 

40 Example 82: R«=2-thienyl: Chromatography solvent: dichloromethane:methanol (gradient. 99.5:0.5, 

99.3:0.7); TLC: Rr=0.37. dichloromethane:methanot (98:2); NMR: 0.83-1.07 (m,6), 1.10-2.23 (t,3), 2.13-3.13 

(m,1), 3.03-3.17 (m.2), 4.67-4.87 (m.3), 5.55 (t,1). 7.03-7.20 (m.3). 7.69 (d.1), 8.97 (d.1); MS: m/z=431(M+1). 

Analysis for C18H21F3N4O3S: 

Calculated: C. 50.22; H, 4.91; N, 13.01 
45 Found: C, 50.13; H. 5.00; N, 12.93 

Example 63: R«=3,5-difluorophenyl: Chromatography solvent: dichloromethane:methane (two columns. 

gradient, 99.5:0.5, 99.3:0.7); TLC: Rr=0.47, dichloromethane:methanol (98:2); NMR: 0.80-1.0 (m,6), 1.17 (t,3). 

2.10-2.30 (m,1), 3.03-3.20 (m,2). 4.47-4.73 (m,3), 5.57 (t.1), 7.07-7.23 (m,3). 7.33-7.50 (m,1), 8.86 (d,1); MS: 

m/z=461(M+1). 
60 Analysis for C20H21F5N4O3: 

Calculated: C, 52.17; H, 4.59; N, 12.16 

Found: C, 52.00; H, 4.84; N, 11.80 
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EXAMPLE 84 

2-[2-(4-Fluorophenyl)-5-methyIamino-6-oxo-1,6-dihydro-1-pyrimidinyl]-lf (3,3,3 
propyl )acetamide. 

5 

To a solution of 242-(4-fluorophenyl)-5-(N-trifliJoroacetyl-N-methylamlno)-6-oxo-1.6-dihydro^ 
nyl]-N-(3,3,3-lrifluoro-1-isopropyl-2-oxopropyl)acetamide (0.58 g) in telrahydrofuran (5 mL) was added water 
(10 mL) followed by potassium carbonate (0.76 g). The mixture was stirred overnight, extracted into dlchloro- 
methane, washed (water, brine), dried (MgSO^ and evaporated. The residue was purified by chroniatography, 

10 with dlchloromethane:- methanol (gradient. 99.5:0.5, 98.5:1 .5) as the eluent, to give the title compound; TLC: 
Rr=0.34, dich!oromethane:methanol (98:2); NMR: 0.70-1.0 (m.6). 2.03-2.33 (m.1), 2.71 (d.3). 4.00-4.70 (m,3), 
5.63 5.73 (m.1). 7.03 (s,1). 7.17-7.30 (m,2). 7.43-7.60 (m.2), 8.81 (d,1); MS: nr»fe=429(M+1). 
Analysis for C19H20F4N4O3 O.4 H2O: 
Calculated: C, 52.39; H, 4.81 ; N, 12.86 

IS Found: C. 52.38; H, 4.76; N, 12.76 

The Intermediate N-trifluoroacetyl-N-"iethylamino compound was prepared as follows. 
To a solution of the product of Example 75 (0.57 g) In dimelhylformamide was added NaaCOa (0.32 g), 
followed by methyl Iodide (0.52 mL). The mixture was stirred overnight. Dlchloromethane was added and the 
mixture was filtered. The filtrates were washed (H2O, brine), dried (MgS04), and evaporated. The residue was 

20 purified by chromatography, with dichloromethanei-acetone (gradient, 95:5, 90:10) as the eluent, to give the 
N-trifluoroacetyl-N-methyiamino compound; TLC: Rf=0.33, dichloromethaneiacetone (90:10); MS: 
m/2=525(M+1). 

EXAMPLES 85-88 

25 

Using procedures similar to that described In Example 84. the following compounds of formula I wherein 

R9 is Isopropyl. R Is methyl and R« is the indicated group were prepared from the corresponding 2-[2-aryl-5- 

(N^trifluoroacetyl-N-methylamino)-6-oxo-1,6-dihydro-1-pyrimidinyl>N-(3,3.3-t^ 

yl)acetamides wherein Is the Indicated aryl group. 
30 Example 85 : R«=phenyl: Chromatography solvent dichloromethane:methanol (gradient, 99.5:0.5, 

98.5:1.5); TLC: Rf=0.36, dlchloromethane:methanol (98:2); NMR: 0.73-1.0 (m,6). 2.07-2.33 (m,1). 2.73 (d.3). 

4.07-4.73 (m.3). 5.63-5.73 (m.1). 7.05 (s,1), 7.37-7.53 (m.5). 8.81 (d,1); MS: m/i=411(M+1). 

Analysis for C1SH21F3N4O3 O.3 H2O: 

Calculated: C, 54.88; H. 5.23; N, 13.47 
35 Found: C, 64.93; H. 6.20; N, 13.48 

Example 86: R»=4-methoxyphenyl: Chromatography solvent dichloromethane:methanol (gradient, 

99.5:0.5, 98.5:1.5); TLC: Rp0.41, dlchloromethane: methanol (98:2); NMR: 0.80-1.00 (m.6), 2.07-2.27 (m,1), 

2.71 (d,3). 3.79 (s.3). 4.40-4.70 (m,3). 5.58 (d.1), 6.90-7.00 (m.2), 7.03 (s,1). 7.27-7.40 (m,2), 8.79 (d,1); MS: 

m/z=441(M+1). 
40 Analysis for C20H23F3N4O4: 

Calculated: C, 54.54; H. 5.26; N, 12.72 

Found: - C. 54.16; H, 5.42; N, 12.49 

Example 87: R8=2-thienyl: Chromatography solvent dichloromethaneimethanol (gradient, 99.5:0.5, 

99.3:0.7); TLC: R,=0.30, dichloromethane:methanol (98:2); NMR: 0.73-1.0 (m,6). 2.17-2.33 (m.1). 2.71 (s,3). 
45 4.07-4.33 (m.1), 4.67-4.97 (m,2), 5.70-5.87 (m.1). 7.07-7.30 (m.3), 7.63-7.73 (m.1), 8.06 (d.1); MS: 

m/z=417(M+1). 

Analysis for C17H19F3N4O3S O.6 CH3OH.O.5 H2O: 

Calculated: C, 47.54; H, 5.07; N, 12.60 

Found: C, 48.06; H. 5.04; N, 12.23 

50 Example 88 : R«=3.5-difluorophenyl: Chromatography solvent: dichloromethaneimethanol (gradient, 

99.5:0.5, 99.3:0.7); TLC: Rf=0.30, dlchloromethane: methanol (98:2); NMR: 0.70-0.97 (m.6), 2.07-2.27 (m.1). 

2.71 (d.3). 4.37-4.73 (m.3). 5.77-5.90 (m.1). 7.03 (s.1). 7.10-7.23 (m.2), 7.33-7.47 (m.1). 8.85 (d.1); 

MS: nnfe=447(M-H). 

Analysis for Ci9Hi9F5N403: 
55 Calculated: C, 51.12; H. 4.29; N, 12.55 

Found: C. 51.06; H, 4.37; N, 12.38 
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EXAMPLES 85.a.-88.a. 

Using procedures similar to that described in Example 84.a.. the following 2-[2-aryl-5-(N-trifluoroacetyl- 
N-methylamino)-6-oxo-1,6-dihydro-1-pyrimldinyl].N-(3.3.3-trifluoro-1.|sop^^^^ 

wherein Re Is the Indicated aryl group were prepared from the corresponding compounds of formula I wherein 
R is trifluoroacetyl, which were prepared In Examples 76-79. 

Example BS.a.: R«=phenyl: Chromatography solvent: dichloromethane.acetone (gradient, 95.0:5.0, 
90.0:10.0); TLC: Rr=0.30, dlchIoromelhane:acetone (90:10); MS: m/z=507(M+1). 

Example 86.a.: R«=4-methoxy phenyl: Chromatography solvent dichloromethane:methanol (gradient, 
99.6:0.5. 98.5:1.5); TLC: RpO.33, dichloromethane:methanol (98:2); MS: m/z=537(M+1). 

Example 87,a. : R«=2-thienyl: Chromatography solvent: dlchloromethane:methanol (gradient, 99.5:0.5, 
99.0:1.0); TLC: Rr=0.37, dlchloromethane:methanol (98:2); MS: m/z=513(M+1). 

Example 88,a.: R«=3,5-difluorophenyl: Chromatography solvent: dichloromethane:methanol (gradient 
99.5:0.5, 99.3:0.7); TLC: RpO.39, dichloromethanermethanol (98:2); MS: m/z=543(M+1). 



EXAMPLE 89 

2-[2-(3.5-Dlfluorophenyl)-5-formamido.e-oxo-1.6-dihydro-1-pyrimidinyll-N-(3,3,3-trifl^ 
propyl)acetamide. 

The title compound was prepared using the method described in Chen and Benoiton, Synthesis (1979), 
709. 

To a suspension of 1-(3-dimethylaminopropyl)-3-ethyicarbodimide hydrochloride (0.193 g) in dichlorome- 
thane (8 mL) was added 90% formic acid (1 mL). This mixture was stirred at room temperature for 10 min. To 
this mixture was then added Nrmethylmorphollne (0.10 mL) followed by the product from Example 27 (0.40 
g). After 3 days, the reaction was diluted with dichloromethane, washed (brine), dried (MgS04) and evaporated. 
The residue was purified by chromatography, with dlchloromethane:methanol (gradient. 99.5:0.5. 98:2) as the 
eluent. to give the title compound; TLC: Rt=0.53, dichloromethane:acetone (70:30); NMR: 0.67-1.00 (m.6), 
2.07-2.30 (m.1), 4.33-4.83 (m,3). 7.17-7.30 (m.2). 7.43-7.57 (m,1), 8.38 (s,1), 8.83-8.97 (m,2). 10.12 (3.1); MS: 
m/z=461(M+1). 

Analysis for Ci9Hi7F5N4O4 0.4 HjO: 
Calculated: C, 48.80; H, 3.83; N, 11.98 
Found: C, 48.81; H. 3.94; N, 11.77 



EXAMPLE 90 

2-I2-(4-Fluorophenyl)-6-oxo-5-(2,2,2-trlfluoroethoxycart)onylamlno)-1.6-dihydro-1-pyrimidlnyl]-N^ 
f luoro- 1 -isopropyl-2-oxopropyl)acetamide . 

To a solution of the compound from Example 15 (414 mg) in tetrahydrofuran (8 mL) and dichloromethane 
(8 mL) at 0 *'C was added pyridine (320 mg) followed by 2,2,2-trifluoroethyl chloroformate (300 uL). After 1 h 
the reaction mixture was diluted with diethyl ether and quenched with ice. The phases were separated and 
the oigariic phase was washed (dilute hydrochloric acid, brine), dried, and evaporated to afford a gummy solid. 
This solid was triturated with diethyl ethenhexanes (10 mL. 1:1) to afford a white powder, which was collected 
by filtration and dried under vacuum to yield the title compound (460 nrtg); Rf=0.48,.chloroform:methanol (20:1); 
NMR DMSO/D2O): 8.40 (s,1). 7.56 (m,2), 7.28 (m,2), 4.83-4.56 (mm.4), 2.22 (m,1), 0.80 (dd,6); MS: 
m/2=541(M+1). 

Analysis for C21H19F7N4O5.O.5 H2O: 
Calculated: C, 45.91; H, 3.67; N. 10.20 
Found: C. 46.05; H. 3.52; N. 10.25 

The intermediate 2,2,2-trif luoroethyl chloroformate was prepared using a procedure similar to that descri- 
bed in U.S. Patent Number 3,852.464, except that bl8(trichIoromethyl) carbonate was used in place of phos- 
gene. 



EXAMPLES 91-108 



Using procedures similar to that described in Example 90 and using the required acyl, sulfonyl, or amino- 
sulfonyl chlorid . the following compounds of formula I wherein R<> is Isopropyl and R and R» have th Indicated 
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values were prepared from the corresponding compounds of formula I wherein R is hydrogen. 

Example 91 : R=cyclohexylamlnosulfonyl. Re=4-fluorophenyl: Purified by trituration with methyl tert-butyl 
etherdiethyl ether; TLC: Rt=0.33. tetrahydrofuran:dichloromethane (1:9); NMR: 8.92 (s,1). 8.82 (d.1), 7.96 
(3,1), 7.64 {d,1). 7.51 (m.2), 7.31 (t.2). 4.61 (m.3), 1.78-1.18 (m.10), 0.88 (d,3). 0.82 (d,3); MS: m/2-576(M+1). 
Analysis for C24H20F4N6O6S: 
Calculated: C, 50.08; H. 5.08; N, 12.1 7 
Found: C. 50.11; H, 5.20; N. 11.90 

Example 92 : R=benzylam!nosuifonyi. Re=4-fluoro phenyl: Chromatography solvent: dlchloromethane:me- 
thanol (30:1); TLC: Rt=0.29, dichloromethane:methanol (20:1); NMR: 9.15 (s,1). 8.85 (d.1). 8.2 (m,1), 7.95 
to (8.1). 7.53 (m 2). 7.30 (m,7). 4.67 (t.1). 4.13 (d,2). 2.2 (m.1). 0.83 (dd,6); MS: nr»/z=584(M+1). 
Analysis for C25H25F4N6O5S: 
Calculated: C, 61.46; H, 4.32; N, 12.00 
Found: C, 51,35; H. 4.49; N, 11.86 

Example 93: R=cyclohexylaminosulfonyl, R6=phenyl: Purified by trituration with diethyl ether; TLC: 
IS RpO.31. dichioromethane:- methanol (20:1); NMR (DMSO/D2O): 8.0 (s.1), 7.5 (mm,5). 4.60 (dd.2). 4.0 (m 1). 
3.1 (m.1), 2.2 (m,1), 1.7-1.4 (mm,4 ). 1.3-1.1 (mm.6). 0.82 (qd.e); MS: m/z=558(M+1). 
Analysis for C24H30F3N6O5S.O.5 H2O: 
Calculated: C, 50,87; H. 5.51; N, 12.36 
Found: C, 59.92; H, 5.46; N, 12.18 

20 Example 94 : R=benzylamlnosulfonyl. R6=phenyl: Chromatography solventdlchloromethane:methanol 

. (30-1)- TLC: R,=0.28. dichloromethane:methanol (20:1); NMR: 9.10 (s,1), 8.84 (d,1), 8.15 (m.1). 7.95 (s,1). 7.47 
(m 5), 7.29 (m,5). 4.68 (dd.1). 4.53 (2d.2), 4.12 (d,2), 2.17 (m,1), 0.89 (dd,6); MS: m/z=566(M+1). 
Analysis for C25H26F3N5O5S: . 
Calculated: C. 52.26; H, 4.74; N, 12.19 
25 Found: C. 52.15; H. 4.69; N, 12.10 . 

. Example 95 : R=benzylsulfonyl. R«=4-fluorophenyl: Chromatography solvent: dichioromethane: methanol 
(99:1); TLC: RpO.44. dichloromethane:methanol (20:1); NMR (DMSO/D2O): 7.72 (s.1). 7:55-7.26 (mm.9). 4.6 
(s,2). 4.58 (dd.2). 2.24 (m,1), 0.86 {d.3), 0.76 (d.3); MS: mA£=569(M+1). 
Analysis for C25H24F4N4O6S: 
30 Calculated: C, 52.81 ; H. 4.25; N. 9.85 
Found: C, 53.01; H. 4.36, N, 9.69 

Example 96 : R=benzylsulfonyl. R«=phenyl: Chromatography solvent: dichloromethane:acetonitrile (9:1). 
followed by trituration with diethyl ether; TLC: R4=0.44. dichloromethane:methanol (95:5); NMR: 9.33 (s.1), 
8.66 (d,1), 7.77 (s.1), 7.58-7.33 (m.10), 4.69 (m,1). 4.60 (s,2). 2.50 (m.1). 0.90 (d.3), 0.88 (d.3); MS: 
35 m/z=S51(M+1). 

Analysis for C25H25F3N4O5S: 

Calculated: C, 54.54; H. 4.58; N, 10.18 

Found: C, 54.80; H, 4.53; N. 10.09 

Example 97 : R=lsopropylaminosuIfonyl, R»=phenyl: Chromatography solvent dlchloromethane:methanol 
40 (98-2). followed by trituration with diethyl ether. TLC: Rr=0.28, dichloromethane:methanol (20:1); NMR: 8.96 
(SiD, 8.2 (d,1), 7.96 (s.1). 7.51 (m.5). 5.55 (dd.2). 3.42 (m.1), 2.34 (m.1). 1.05 (d.6). 0.88 (d.3). 0.82 (d.3); MS: 
.m/z=618(M+1). 
Analysis for C^iH2bF3N505S: 
Calculated: C. 48.74; H, 5.06; N, 13.53 
45 Found: C, 48.53; H, 5.11; N. 13.45 

Example 98: R=methoxycarbonyl. R«=3,5-difluorophenyl: Chromatography solvent: dichloromethane:me- 
thanol (96:4); TLC: R,=0,47. dichlorom8thane:methanol (95:5); NMR: 8.46 (s.1). 7.43 (t.1). 7.22 (d,2). 4.71 
(d.1), 4.45 (d.1). 4.02 (d.1), 3.70 (s.3). 2.24 (m,1). 0.85 (d.3). 0.75 (d.3): MS: m/z=491(M+1). 
Analysis for C20H19F6N4O6: 
60 Calculated: C, 48.98; H, 3.90; N. 11.42 
Found: C. 49.22; H, 3.93; N, 11.52 

Example 99: R=2.2.2-lrif luoroethoxycarbonyl. Re=phenyl: Purified by trituration with diethyl etherhexanes 
(1:5); TLC: Rf=0.42. chloroform:melhanol (20:1); NMR (DMSO/D2O): 8.41 (6,1). 7.5 (m.5). 4.79 (m,2). 4.67 
(dd.2). 2.24 (m,1), 0.82 (dd.6); MS: m/z=523(M+1). 
55 Analysis for C2iH2oFeN406 0.7 H2O: 

Calculated: C, 47.14; H, 4.03; N, 10.47 
Found: C, 47.03; H. 4.07; N, 10.32 

ExampI 100 : R=methylthiocarbonyl. Rfl=phenyl: Purified by trituration with diethyl etherhexanes (1:6); 
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TLC: RpO.38. dichloromethane:methano! (20:1); NMR: 9.98 (s.1). 8.85 (d.1). 8.60 (s,1). 7,50 (m,5), 4.68 {t.1), 
4.55 (dd.2), 2.30 (s.3). 2.18 (m.1). 0.87 (dd.S); MS: m/z=471{M+1). 
Analysis for C20H21F3N4O4S: 
Calculated: C, 51.06; H. 4.50; N, 11.91 
6 Found: C, 51.04; H, 4.64; N. 11.59 

Example 101: R=ethylthlocarbonyl, R»=phenyl: Purified by trituration with diethyl etherhexanes (1:5); 
TLC: Rp0.41. dichloromethane:methanol (20:1); NMR: 9.88 (d.1), 8.86 (d.1). 8.59 (s,1), 7.49 (m,5). 4-69 (t,1), 
4.55 (rp,2). 2.85 (q, 2), 2.17 (m.1). 1.25 (t.3). 0.88 (dd.6); MS: m/z=485(M+1). 
Analysis for C2iH23F3N4O4S'0.35 H2O: 
10 Calculated: C, 51.39; H. 4.87; N, 11.42 
Found: C, 51.36; H. 4.93; N, 11.34 

Example 102 : R=methylthiocarbonyl. R8=4-f luorophenyl: Purified by trituration with diethyl etherhexanes 
(1:5); TLC: Rf=0.44. dichloromethane:methanoi (20:1); NMR: 10.0 (s.1). 8.85 (d.l). 8.58 (s.l). 7.55 (dd, ). 7,35 
(dd,2). 4.66 {t.1). 4.69 (dd,2), 2.29 (s.3). 2.18 (m.1). 0.88 (dd.6); MS: m/z=489(M-H). 
IS Analysis for C20H20F4N4O4S: 

Calculated: C. 49.18; H. 4.13; N, 11.47 
Found: C, 49.23; H. 4.19; N. 11 .47 

Example 103: R=ethylthiocarbonyl, R«=4.fluorophenyl: Purified by trituration with diethyl etherhexanes 
(1-5)- TLC: R,=0.45, dichloromethane:methanol (20:1); NMR: 9.90 (s,1), 8.85 (d.1), 8.55 (s.1). 7.55 (m.2), 7.32 
20 (m.2). 4.67 (t.1). 4.59 (m,2). 2.85 (q.2). 2.15 (m.1). 1.25 (t,3), 0.86 (dd.6); MS: m/z=503(M+1). 
Analysis for C21H22F4N4O4S O.4 H2O: 
Calculated: C. 49.49; H, 4.51; N. 10.99 
Found: C. 49.54; H. 4.53; N, 11.07 

Example 104 : R=methylthiocarbonyl. R«=2-thienyl: Purified by trituration with diethyl etherhexanes (1:5); 
25 TLC: Rr=0.48. dlchloromethane:methanol (20:1); NMR: 9.98 (s.l). 9.05 (d.1). 8.55 (s.1). 7.84 (d.1). 7.48 (d.l). ' 
7.26 (1.1). 4.89 (t.1). 4.8 (dd.2). 2.29 (s.3), 2.22 (m,1), 0.95 (dd.6); MS: m/z=477(M+1). 
Analysis for CieHi9F3N4O4S2 0.75 H2O: 
Calculated: C. 44.12; H. 4.22; N, 11.43 
Found: C, 44.13; H. 4.24; N, 11.27 

30 Example 105: R=ethylthiocarbonyl. R6=2-thienyl: Purified by trituration with diethyl etherhexanes (1:5); 

TLC- R|=0 47. dlchloromethane:methanol (20:1); NMR: 9.90 (s.1). 9.07 (d.1). 8,55 (s.1). 7.85 (d.1). 7.48 (d.1). 
7.17 (1.1). 4.89 (t.1). 4.84 (dd.2). 1.25 (t.3). 2.87 (q. 2). 2.24 (nn,1), 0.94 (dd.6); MS: m/z=491(M+1). 
Analysis for CiaHi9F3N4O4S2 0.75 H2O: 
Calculated: C. 45.28; H, 4.50; N. 11.12 
36 Found: C. 45.44; H, 4.45; N. 11.02 

Example 106: R=2,2.2-trifluoroethoxycarbonyl. R«=2-thlenyl: Purified by trituration with diethyl 
etherhexanes (1:5); TLC: R|=0.49. dichloromethane:methanol (20:1); NMR: 9.47 (s.1). 9.05 (d.1), 8.35 (s.1). 
7.87 (d.1), 7.40 (d.1). 7.16 (t,1). 4.98-4.73 (mm.3). 2.26 (m.1). 0.96 (dd.6); MS: m/±=529(M+1). 
Analysis for CigHieFBN4O5S 0.5 H2O: 
40 Calculated: C. 42.46; H. 3.56; N. 10.42 
Found: C, 42.52; H, 3.71; N. 10.39 

Example 107: R=tert-butylaminosuifonyl. R«=4-fluorophenyl: Chromatography solvent: dichlorome- 
thane:methanol (95:5); TLC: Rf=0.17. dichloromethane:methanol (95:5); NMR (DMSO/D2O): 7.97 (s.1), 7.55 
{m.2), 7.28 (t.2), 4.68 (d.2). 4.47 (d.l), 4.02 (d.1), 2.21 (m.1). 1.23 (s.9), 0.84 (d,3). 0.74 (d,3); MS: 
45 m/z=550(M+1). 

Analysis for C22H27F4N6O6S O.5 H2O: 
Calculated: C, 47.3; H. 5.05; N, 12.5 
Found: C, 47.4; H, 5.09; N. 12.4 

Example 108 : R=ter t-butylamlnosulf onyl . R6=phenyl: Chromatography solvent: dichloromethane:met!ia- 
50 nol (95:5); TLC: Rr=0.21. dlchloromethane:methanol (95:5); NMR (DMSO/D2O): 7.94 (s.1). 7.44 (s.5), 4.50 
(dd.2). 4.00 (m.1). 2.50 (m,1). 1.19 (s,9). 0.80 (d.3). 0.73 (d,3); MS: m/z=532(M+1). 
Analysis for C22H28F3N6O6S O.25 H2O 
C:alculated: C, 49.3; H. 5.36; N, 13.1 
Found: C. 49.3; H, 5.44; N, 12.9 
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EXAMPLE 109 

2-[5-Dlmethylaminooxycarbonylamino-2-(4-fluorophenyl)-6-oxo-1,6-dihydro-1-pyrimW 

1- isopropyl-2-oxo-propyl)acetamlde. 

6 

A slurry of the compound from Example 15 (0.414 g) In dry dichloromethane (10 mL) was cooled in an 
ice/salt bath to an internal temperature of less than 1 'C. Bls(trichloromethyl) carbonate (0.1 994 g) as a solution 
In dry dichloromethane (5 mL) was added dropwise at such a rate to maintain the internal temperature below 
2 After the addition was complete, the reaction was stirred an additional 10 min. Trielhylamine (1.18 mL) as a 

10 solution in dry dichloromethane was added dropwise, maintaining an internal temperature of less than 4 **C; and, 
after the addition was complete, the reaction was stirred an additional 20 min. N,N-Dimethylhydroxylamine 
hydrochloride (0.1 983 g) was added as a solid to the reaction mixture and it was stirred for 30 min. The reaction 
mixture was diluted with ethyl acetate, washed (saturated ammonium chloride, brine), dried and evaporated 
to yield a solid. This solid was triturated with diethyl ether to gh/e the title compound (0.3338 g) as a white 

IS solid: TLC: Rr=0.4. dichloromethane:methanol (20:1); NMR: 8.55 (s.1), 7.54 (m,2), 7.29 (m,2), 4.59 (dd,2), 4.02 
(dd,1). 2.82 (s,6), 2.22 (m,1), 0.84 (d,3), 0.74 (d.3); MS: mte=502(M+1). 
Analysis for C21H23F4N5O5: 
Calculated: C. 50.30; H. 4.62; N, 13.97 
Found: C, 50.32; H, 4.68; N, 13.79 

20 

EXAMPLES 110-112 

The following compounds of formula I wherein RO Is isopropyi and R and R® have the indicated values were 
prepared using procedures similar to that described in Example 109 by replacing 2-[5-amino-2-(4-fluorophe- 
. 25 nyl)-6-oxo-1,6-dihydro-1-pyrimldinyl]-N-(3.3.3-trifluoro-1-lsopropyl-2-oxo-propyl)acetamide with the com- 
pound of formula I wherein R is hydrogen and R* is the indicated group and by replacing N.N-dimethyihydroxr 
ylamine hydrochloride with the required nudeophile. 

Example 110 : R=methylaminocart)onyl. R6=4-fluorophenyl: Using methylamine hydrochloride; chromatog- 
raphy solvent: dlchloromethane:methanol (20:1), followed by washing an ethyl acetate solution of the appro- 
30 priate fractions with 0.1 N HCI, drying and evaporation to give a solid; TLC: RpO. 19. dichloromethane: methanol 
(20:1); NMR: 8.65 (s.1). 7.53 (m.2), 7.26 (t,2), 4.64 (d,1), 4.45 (d.1),4.04 (d.1). 2.65 (s,3), 2.22 (m.1). 0.86 (d.3), 
0.76 (d,3); MS: m/z=472(M+1). 
Analysis for C20H21F4NSO4 O.33 H2O: 
Calculated: C. 50.32; H, 4.57; N, 14.67 
35 Found: C, 50.42; H, 4.54; N, 14.77 

Example 111: R=isopropylaminocarbonyl, R8=phenyl: Using isopropylamine; chromatogriaphy solvent: dl- 
chioromethane:methanol (97:3); TLC: Rr=0.28. dich!oromethane:methanol (95:5); NMR (DMSO/D2O): 8.64 
(s.1). 7.46 (m.6). 4.61 (d,1). 4.45 (d,1), 4.08 (d,1). 3.72 (m,1). 2.24 (m.1). 1.09 (d.6). 0.87 (d,3). 0.79 (d,3); MS: 
m/z=482(M+1). 
40 Analysis for C22H26F3N5O4: 

Calculated: C. 54.88; H, 5.44; N, 14.54 
Found: C. 54.60; H, 5.53; N. 14.47 

Example 112: R=methylaminocarbonyl. R«=phenyl: Using methylamine hydrophtoride; chromatography 
solvent dichloromethane:methanot (96:4), followed by crystallization from dichloromethane: TLC: R|=0.21, di- 
45 chloromethane:methanol (95:5); NMR (DMSO/D2O): 8.66 (s.1). 7.47 (m,5), 4.61 (d.1). 4.45 (d,1), 4.08 (d,1), 
2.66 {S.3), 2.25 (m,1). 0.86 (d.3), 0.79 (d,3); MS: m/z=454(M+1). 

Analysis for C20H22F3N6O4 O.5 H2O: ... 
Calculated: C, 51.95; H. 5.01; N. 15.14 
Found: C. 51.86; H. 4.98; N, 15.09 

60 

EXAMPLE 113 

2- [2-(4-Fluorophenyl)-5-isopropylaminocarbonyl-6-oxo-1,6-dlhydro-1-pyrimidinyl]-N-(3.3,3-fc^^ 
pyl-2-oxo-propyl )acetamide. 

55 

To a slurry of 2-I5-amlno-2-(4-fluorophenyl)-6-oxo-1.6-dihydro-1-pyrimidlnyl>N-(3.3,3-trifluoro-1-lsopro- 
pyl-2-oxopropyl)-acetamide (0.414 g) in dry tetrahydrofuran (3 mL) and dichloromethane (5 mL) was added 
Isopropyi isocyanate (110 uL). Aft r overnight stiring, dimethylf rmamlde (1.5 mL). friethylamine (100 uL) and 
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isopropyl isocyanate (50 uL) were added. The reaction mixture was heated to reflux for 24 h. The mixture was 
cooled to room temperature and cuprous chloride (120 mg) followed by three portions of Isopropyl Isocyanate 
(50 uL, 50 uU and 26 uL) were added. The reaction mixture was diluted with diethyl ether and rinsed with dilute 
hydrochloric acid and brine. The organic phase was dried and evaporated to afford an oil which was purified 
by chromatography, with chloroform:methanol (gradient 100:0, 97:3) as the eluent This afforded 160 mg of 
a yellow-green solid. Analysis by NMR showed line broadening. Indlcath/e of contamination by a heavy metal. 
The remaining 135 mg sample was dissolved in methyl tort-butyl ether and rinsed with 5% disodium EDTA 
solution followed by dilute aqueous ammonia. The organic phase was dried and evaporated to afford the title 
compound (120 mg) as an off-white powder; TLC: RpO.46. chloroform:methanol (9:1); NMR: 8.62 (s.1), 7.52 
(dd,2). 7.26 (dd.2), 4.6 (dd.2). 4.04 (d.1). 2.25 (m,1). 1.09 (d.6). 0.85 (d.3), 0.76 (d,3); MS: mAz=500(M+1). 
Analysis for C22H25F4N6O4 O.25 H2O: 
Calculated: C, 52.43; H, 5.10; N, 13.90 
Found: . C. 52.78; H, 5.24; N. 13.58 

EXAMPLE 114 

2-(6-Oxo.2-phenyl-5-ureido-1.6-dihydro-1-pyrimidinyl)-N-(3.3>trifluoro-1-isopropyl-2-ox^ 

To a solution of the compound from Example 6 (0.40 g) in tetrahydrofuran (10 mL) cooled to 0 °C was added 
dropwise chlorosulfonyl Isocyanate (0. 1 6 g) and the mixture was stirred for 45 min. The reaction mixture was ■ 
neutralized with saturated aqueous sodium cartjonate solution (3 mL). diluted with ethyl acetate (10 mL). and 
the separated organic phase was washed (water, brine). TLC examination revealed that the major reaction 
product was present in the aqueous phase. Following saturation of the aqueous phase with sodium chloride, 
repeated ethyl acetate extractions (4 x 25 mL) were performed. The combined organic layers were dried (mag- 
nesium sulfate) and evaporated. Chromatography with dlchloromethane:tetrahydrofuran (10:1) as the eluent. 
•followed by overnight drying (50 «»C. 27 Pa) gave the title compound (0.061 g) as an off-white solid; TLC: 
RpO.36. dichloromethane:methanol (10:1); NMR: 8.85 (d.1), 8.69 (s.l). 8.35 (s.1). 7.48 (m.5). 6.47 (broad s; 
2). 4.70 (dd,1), 4.55 (dd.2). 2.2 (m.1). 0.89 (dd,6); MS: m/z=440(M+1). 
Analysis for C19H20F3N5O4 O.6O H2O: 
Calculated: C, 50.69; H. 4.75; N, 15.56 
Found: C. 50.82; H, 4.83; N, 15.24 

EXAMPLE 115 

2-[2.(4-Fluorophenyl)-5-methylsulfonylamlrio^-oxo-1.6-dihydro-1-pyrimidlnyl)-N-^^ 
2-oxopropyl)acetamide. 

To a solution of the compound from Example 15 (0.45 g) in tetrahydrofuran (11 mL) was added pyridine 
(0.89 mL) and the mixture cooled in an Ice bath to 0 °C. Methylsulfonyl chloride (0.17 mL) was added and the 
solution warmed to room temperature and allowed to stir for 24 h. The reaction mixture was poured into ethyl 
acetate and washed with a saturated solution of potassium dihydrogen phosphate, and then H2O. The resulting 
solution was dried and the solvent removed by evaporation. The resulting material was purified by chroma- 
tography, eluting with tetrahydrofuran:dichloromethane (gradient, 10:90, 20:80) to give the title compound 
(0 48 g) as a white powder; TLC: RpO.67, tetrahydrofuran:- dichloromethane (20:80); NMR (DMSO/D2O): 7.97 
. (s.l). 7.55 (m.2). 7.27 (t.2). 4.66 (d,1). 4.45 (d,1). 4.00 (d.1). 3.07 (s.3). 2.16 (s,1). 0.83 (d.3). 0.72 (d.3). 
Analysis for CiflH2oF4N405S 0.3 H2O: 
Calculated: C, 45.B; H, 4.17; N. 11.3 
Found: C, 45.8; H. 4.32; N. 11.0 

EXAMPLES 116-125 

Using procedures similar to that described In Example 115 and using the required sulfonyl chloride, the 
following compounds of formula I wherein R<»ls isopropyl and R and Re have the indicated values were prepared 
from the corresponding compounds of formula I wherein R is hydrogen. 

Example 116: R=methylsulfonyl, R«=3-pyridyl: Chromatography solvent methanol :dichloromethane (gra- 
dl nt 5:95, 10:90); TLC: R,=0.40, methanol/dichloromethane (7:93); NMR: 8.70 {d.1), 8.81 (t.2). 8.03 (s.l), 7.90 
(m.2), 7.48 (m,1). 4.72 (d,1). 4.51 (d.1). 4.00 (d,1). 3.11 (s. 3). 2.19 (m,1). 0.82 (d.3), 0.70 (d.3). 
Analysis for CiflH2oF3N406S 0.4 H2O: 
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Calculated: C. 44.8 ; 4.34; N, 14.5 
Found: C. 44.7 ; H, 4.35; N, 14.3 

Example 117: R=methylsijlfonyl, R6=2-thienyl: Chromatography solvent methanol:dichloromethane (gra- 
dient, 5:95. 8:92); TLC: R,=0.34, tetrahydrofuran:dlchloromethane (10:90); NMR: 7.95 (s,1). 7.83 (d,1). 7.42 
s (d,1),' 7.12 '(t,1), 4.85 (d.1), 4,51 (m.2), 4.08 (d.1), 3.06 (8.3), 2.25 (m,1), 0.90 (d,3), 0.75 (d,3). 
Analysis for Ci7HigF3N406S2: 
Calculated: C, 42.5 ; H, 3.99; N, 11.7 
Found: C, 42.1 ; H. 4.12; N, 11.4 

Example 118 : R=methylsuIfonyl, R6=4-trifluoromethyl phenyl: Chromatography solvent: methanohdi- 
10 chloromethane (5:95); TLC: R,=0.12, methanol :dlchloromethane (5:95); NMR (DMS0:D20): 7.99 (s.1). 7,79 
(d.2), 7.67 (d.2), 4.59 (m.2), 3.99 (d,1), 3.09 (s,3). 2.15 (m,1). 0.75 (d,3), 0.63 (d,3). 
Analysis for C20H20F6N4O5S O.5 H2O: 
Calculated: C. 43.5 ; H, 3.84; N, 10.1 
Found: C. 43.6 ; H, 3.91; N. 10.5 

IS Example 119: R=4-methoxyphenylsulfonyl, R«=4-trifluoromethyl phenyl: Chromatography solvent: ethyl 

acetate:hexane (gradient, 50:50. 1 00:0); TLC: RpO.57. ethyl acetate; NMR (DMS0:D20): 7.89 (s, 1 ), 7.82 (d,2). 
7.74 (d,2). 7.60 (d.2). 7.06 (d,2). 4.49 (m,2), 3.88 (d,1). 3.78 (s,3), 2.12 (m.1). 0.71 (d,3). 0,59 (d.3). 
Analysis for CzeHzAFeN^OeS: 
Calculated: C, 49.2 ; H, 3.81; N. 8.83 
20 Found: C, 49,0 ; H. 3.77; N, 8.77 

Example 120: R=methyIsulfonyl, R«=3,5-d if luoro phenyl: Chromatography solvent: tetrahydrofuran:di- 
chloromethane (gradient. 15:85. 30:70); TLC: Rr=0.41, tetrahydrofuran.dichloromethane (10:90); NMR 
(DMSOrDaO): 7.96 (s,1). 7.40 (m,1). 7.19 (d.2). 4.68 (d.1). 4.40 (d.1), 3.99 (s.1). 3.08 (s.3). 2.20 (m.1). 0.81 
(d,3), 0.70 (d.3). 
.25 Analysls.forC19H19F5N4OsSO.6H2O: 

Calculated: C. 43.8 ; H, 3.90; N, 10.8 
Found: C. 43.8 ; H, 3.80; N. 10.6 

Example 121 : R=phenylsulfonyl, Re=3.5-difIuorophenyl: Chromatography solvent: tetrahydrofijran:di- 
chloromethane (gradient. 5:95 to 15:85); TLC: RpO.50. tetrahydrofuran:dichloromethane (17:83); NMR 
30 (DMSO/D2O): 7.90 (m.3). 7.60 (m.3). 7.40 (t.1). 7.17 (d,2). 4.60 (d.1). 4.35 (d.1). 3.96 (d,1). 2.20 (m.1), 0.81 
(d,3). 0.67 (d.3). 
Analysis for C24H21F5N4O6S: 
Calculated: C. 50.4 ; H. 3.70; N, 9.79 
Found: C. 50.0 ; H. 3.72; N. 9.69 

35 Example 122: R=phenylsulfonyl, R«=4-nilrophenyl: Chromatography solvent methanol:dlchloromethane 

(5:95); TLC: RpO.40, methanol:dlchloromethane (5:95); 300 MHz NMR (DMSO/D2O): 8.21 (d,2). 7.86 (m,3), 
7.63 (m.4), 4.52 (m.2), 3.89 (d.1). 2.12 (m.1), 0.72 (d,3). 0.60 (d.3). 
Analysis for C24H22F3N6O7S: 
Calculated: C. 49.6; H, 3.81; N, 12.0 
. 40 Found: C, 49.4; H. 4.00; N. 12.0 - 

. Example 123: R=4-chlorophenylsulfonyl, R8=4-trifluoromethyl phenyl: Chromatography solvent ethyl acet- 
ateidlchloromethane (50:50); TLC: Rr=0.55. ethyl acetate; 300 MHz NMR (DMSO/D2O): 7.96 (s,1). 7.85 (d.2), 
7.7a<d,2), 7.60 (m,4). 4.60 (d,1), 4.38 (d.2). 3.89 (d.1). 2.11 (m.1), 0.71 (d.3). 0.59 (d.3). 
Analysis for C25H2iFeN406S: 
45 Calculated: C. 47.0; H, 3.31; N. 8.77 
Found: C, 46.7; H, 3.36; N, 8.74 

Example 124: R=methylsulfonyl, R«=4-methoxyphenyl: Chromatography solvent methanolidichlorome- 
thane (5:95); TLC: Rr=0.28. methanotdichloromethane (5:95); 300 MHz NMR: 9.30 (s.1). 8.86 (d,1), 7.98 (s,1), 
7.46 (d,2). 7.02 (d,2), 4.67 (t1), 4.58 (m,2). 3.82 (s,3), 3.07 (s.3), 2.17 (t.1), 0.90 (d,3). 0.84 (d,3). 
SO Analysis for C20H23F3N4O6S : 

Calculated: C. 47.6; H, 4.60; N, 11.1 
Found: C, 47.4; H. 4.63; N. 11 .0 

Example 125: R=5-dimethylamina-1-naphthylsulfonyl, R«=phenyl: Chromatography solvent: ethyl acet- 
ate dlchloromethane (25:75); TLC: Rr=0.16, ethyl acetate:dlchloromethane (25:75); NMR: (DMSO/D2O) 8.47 
55 (d.1). 8.33 (d,1). 8.26 (d.2), 7.81 (s.1), 7.61 (m.2). 7.36 (m.5), 7.25 (d.1). 4.39 (dd.2). 2.79 (s,6), 2.17 (m.1), 
0.76 (d.3). 0.69 (d,3). 
Analysis for C30H30F3N5O6S O.5 HjO: 
Calculated: C, 56.4; H, 4.89; N. 11 .0 
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Found: C. 56.2; H. 4.94; N, 11 .7 

EXAMPLE 126 

5 242-(4-Dimelhylaminophenyl)-5-methylsu!fonylamlno-6-oxa-1,6-dihydro-pyrimidm^^^^ 
lsopropyl-2-oxopropyl)acetainlde. 

To a solution of the product from Example 136 (300 mg) In ethane! (60 mL) and tetrahydrofuran (5 mL) 
was added formaldehyde (2 mL of a 37% solution of formaldehyde in H2O) and 10% (w/w) palladium on carbon 

10 (100 mg). The resulting mixture was placed under a hydrogen atmosphere (3.5 bar) and shaken overnight 
The solution was filtered, dried, and evaporated. The resulting oil was chromatographed, eluting with metha- 
nol:dichloromethane (gradient, 5:95, 10:90), to give a solid which was washed wKh diethyl etherhexane (1:1) 
to provide the title compound (0.23 g); TLC: Rf=0.2, methanohmethylene chloride (5:95); NMR (DMSOiDaO): 
7.91 (d.1), 7.33 (d.2). 6.87 (d,2). 4.58 (m,2). 3.96 (d, 1), 3.01 (s,3). 2.95 (s.6), 2.20 (m.1), 0.82 (d,3), 0.74 (d.3). 

15 Analysis for C2iH2eF3N5O5S 0.3 H2O: 

Calculated: C. 48.2; H, 5.12; N, 13.4 
Found: C. 48.5; H. 5.53; N, 13.1 

EXAMPLE 127 

20 

2-[2-(4-Amlnophenyl)-5-methylsulfonylanruno-6-oxo-1.6-dihydro-1-pyrimidinyl)-N^-(^ 
2-oxopropyl)aoetamide. 

The product from Example 136 was subjected to a hydrogenation procedure similar to the hydrogenolysis 
25 described in Example 2.b. to give the title compound; chromatography solvent: methanol idlchloromethane 

(gradient, 5:95. 15:85); TLC: Rt=0.25. methanohdichloromethane (5:95); NMR (DMSO/D2O): 7.90 (d.1). 7-20 : 

(d.2). 6.58 (d.2). 4.70 (m.2). 4.00 (d.1). 3.01 (s.3). 2.21 (m,1), 0.86 (d.3), 0.78 (d.3). 

Analysis for C19H22F3N6O6S 0.5 H2O: 

Calculated: C. 45.9; H. 4.45; N, 14.1 
30 Found: C. 46.0; H, 4.65; N. 13.9 

EXAMPLES 128-129 

Using procedures similar to that described in Example 1 , the following compounds of fonnula I. wherein 
36 RP is Isopropyi and R and R« have the Indicated values were prepared by oxidation of the corresponding al- 
cohols of formula it. 

Example 128 : R=2,6-dlmethylpyrid-4-ylmethoxycarbonyl, Rfi=phenyl: Chromatography solvent metha- 
nol :dichloromethane (gradient, 5:95, 10:90); TLC: Rr=0.50, methanohdichioromelhane (5:95); NMR 
(DMSO/D2O): 8.41 (s.1). 7.50 (m.6). 7.06 (s.2), 5.11 (s.2). 4.50 (m,2), 4.01 (m.1), 2.20 (m.1), 0.80 (d,3). 0.73 

40 (d.3). 

Analysis for C27H2BF3NSO5 O.I H2O: 
Calculated: C. 57.8; H. 5.06; N, 12.5 
Found: C. 57.6; H. 5.00; N. 12.4 

Example 129 : R=2,e-dlmethylpyrld-4-yimethoxycarbonyl, R«=4-fluorophenyl: Chromatography solvent 

46 tetrahydrofuran:- dlchloromelhane (gradient, 10:90 to 40:60); TLC: RpO.33. tetrahydrofuran :dichloromethane 
(30:70): NMR (DMSO/D2O): 8.45 (s,1). 7.54 (m.2), 7.26 (t2), 7.09 (s,2), 5.14 (s.2), 4.68 (d.1). 4.42 (d.1), 4.03 
(d.1), 2.41 (s.6). 2.21 (m,1). 0.84 (d,3), 0.74 (d,3). 
Analysis for C27H27F4N6O5 O.5 H2O: 
Calculated: C, 55.3; H. 4.81; N, 11.9 

SO Found: C, 55.2; H, 4.85; N, 12.0 

The intermediate alcohols of formula II used in Examples 128-129 were prepared as follows. 

EXAMPLES 128.a.-129.a. 

55 The following compounds of formula XiV wherein Ro is Isopropyi, Rp is tert-butyldimethylsilyl and R and 

R« have the Indicated values were prepared from the corresponding compounds of formula XIII by a procedure 
similar to that described in Example 3.a. xc pt using th required carbinol. 

Example 128.a. : R=2,6-dimethylpyrid-4-ylmethoxycarbonyl, R8=phenyl: Chromatography spiv nl: ethyl 
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acetate:dichloromethane (gradient, 50:50. 75:25); TLC: RpO.5. methanol:dichloromethane (3:97); MS: 
m/z=676(M+1). 

Example 129.3.: R=2,6-dimethylpyrid-4-ylmelhoxycarbonyl. R6=4-fluorophenyl: Chromatography solvent 
ethyl acetateidichloromethane (gradient, 50:50 to 75:25); TLC: R,=0.38. melhanokdichloromethane (5:95); 
MS: mte=694 (M+1). 

EXAMPLES 128.b>>129.b. 

The following compounds of formula II wherein Ro is isopropyl and R and R« have the indicated values 
were prepared from the corresponding compounds of formula XiV, descritwd In Examples 128. a. -129. a., by 
procedures similar to that described in Example 2.d. 

Example 128.b. : R=2.6-dlmethylpyrid-4-ylmethoxycarbonyl. R8=phenyl: Purified by crystallization from 
diethyl etherhexane (1:1); TLC: RpO.20, ethyl acetate; MS: m/z=5e2(M+1). 

Example 129.b.: R=2.6-dimethylpyrld-4-ylmethoxycarbonyl. Re=4-fluorophenyl: Purified by crystallization 
from diethyl etherethyl acetate (1:1); TLC: RpO.30, ethyl acetate :dichloromethane (75:25); MS: m/z=580 
(M+1). 

EXAMPLES 130-132 

Using procedures similar to that described In Example 1. the following compounds of formula I wherein 
BP is isopropyl and R and R« have the indicated values were prepared by oxidation of the corresponding al-. 
cohols of formula II. 

Example 130: R=4-pyridylmethoxycarbonyl. R6=3-pyridyl: Chromatography solvent: methanohdichloror 
methane (gradient, 5:95, 10:90); TLC: Rf=0,30, methanoLdichloromethane (10:90); 300 MHz NMR 
(DMSO/D2O): 8.67 (m.2). 8.55 (m.2). 8.47 (s.l), 7.90 (m.2). 7.44 (m,3). 5.23 (s.2), 4.67 (rh.2). 3.99 (m,1), 2.19 
(m.1), 0.82 (d,3), 0.69 (d,3). 
Analysis for C24H23F3N6O5 O.6 H2O: 
Calculated: C, 53.1; H, 4.49; N, 15.5 
Found: C, 53.0; H, 4.53; N, 15.5 

Example 131 : R=2.6-dimethylpyrid-4-ylmethoxycarbonyl. R6=3,5-difluorophenyl: Chromatography sol- 
vent tetrahydrofuran:- dichloromethane (gradient, 15:85. 40:60); TLC: RpO.37, tetrahydrofuran:dlchlorome- 
thane (25:75); NMR (DMSO/D2O): 8.45 (s.l), 7.42 (t.1). 7.20 (d,2), 7.08 (s,2), 5.13 (s,2), 4.70 (d,1), 4.46 (d,1), 
4.01 (d.1). 2.40 (s.6). 2.23 (m.1), 0.84 (d.3). 0.73 (d.3). 
Analysis for C27H26F5N6O6 O.5 HjO: 
Calculated: C, 63.6; H. 4.50; N. 1 1 .6 
Found: C. 53.4; H, 4.47; N, 11 .6 

Example 132: R=2,6-dlmethylpyrid-4-ylmethoxycarbonyl, R«=4-melhoxyphenyl: Chromatography solvent 
methanohdichloromethane (5:95); TLC: Rf=0.21. methanol :dichloromethane (5:95); NMR (DMSO/DjO): 8,44 
(s,1). 7.45 (d,2), 7.11 (s.2). 6.99 (d.2). 5.16 (s.2), 4.60 (dd.2), 4.05 (d,1). 3.81 (s,3), 2.44 (s,6). 2.25 (m,1). 0.87 
(d.3), 0.78 (d,3). 

Analysis for C28H30F3N5O8 O.7 H2O: 
Calculated: C, 55.9; H, 5.25; N. 11.6 
Found: C. 55.7; H. 5.27; N. 11.7 

The intermediate alcohols of formula W; used in Examples 130-132, were prepared as follows. 



EXAMPLES 130.a.-132.a, 

Using procedures similar to that outlined in Example 2.a., the following compounds of formula XII wherein 
BP is isopropyl, Rp is tert-butyldimethyisilyl and R^ has the indicated value were prepared from the correspond- 
ing compounds of formula II. 

Example 130.a.: R«=3-pyridyl: Chromatography solvent diethyl ether:hexane (gradient, 80:20 to 100:0); 
TLC: Rr=0.35. methanoirdichioromethane (5:95); MS: m/z=648(M+1). 

Example 131 .a.: R8=3,5-difluorophenyl: Purified by recryslaliization from diethyl etherhexane (1:1); TLC: 
RpO.6. tetrahydrofuranrdlchloromethane (5:95); MS: nn/z=683(M+1). 

Example 132.a. : R«=4-methoxyphenyi: Chromatography solvent: ethyl acetateidichloromethane (10:90); 
TLC: Rf=0.33. ethyl acetate:dlchIoromethane (10:90); MS: m/z=677(M+1). 
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EXAMPLES 130.b-132.b 

The following compounds of formula XIII wherein Ro is isopropyl, Rp is tert-butyldimethylsllyl and R« has 
the indicated value were prepared from the corresponding compounds of formula XII, described In Examples 
130.a.-132.a.. by procedures similar to that described In Example 2.b. 

Example 130.b.: R«=3-pyridyl: Chromatography solvent: methanol:dlchIoromethane (gradient, 5:95, 
10:90); TLC: R,=0.20. methandidichloromethane (5:95); MS: m/2=514(M+1). 

Example 131 .b.: Re=3,5.dlfluorophenyl: Purified by recryslalllzatlon from diethyl etherhexane (1:1); TLC: 
Rf=0.44, tetrahydrofuranidichloromethane (15:85); MS: m/z=549(M+1). 

Example 132.b. : R6=4-methoxyphenyl: Purified by recrystallization from diethyl etherhexane (1:1); TLC: 
Rf=0.55, methanol:dichloromethane (10:90); MS: m/z=543(M-H). 

EXAMPLES 130.C-132.C. 

The following compounds of formula XIV wherein RO is isopropyl, Rp is tert-butyldimethylsilyl and R and 
Re have the indicated values were prepared from the corresponding compounds of formula XIII. described in 
Examples 130.b.-132,b., by procedures similar to that described in Example 3.a., except using the required 

carbinol. 

Example 130.C. : R=4-pyridylmethoxycarbonyl, R«=3-pyridyl: Chromatography solvent: methanol:dichloro- 
methane (gradient, 5:95. 10:90); TLC: R,=0.3, methanohdichloromethane (7:93); MS: m/z=649(M+1). 

Example 1 31 .c: R=2.6-dimethylpyrid'4-ylmethoxycarbonyl, R»=3.5-difluorophenyl: Chromatography sol- 
vent tetrahydrofuran:- dichloromethane (gradient. 5:95. 15:85); TLC: Rt=0.43, tetrahydrofuran:dichlorome- 
thane (10:90); MS: nr»/z=712(M+1). 

Example 132.c : R=2,6-dimethy!pyrid-4-ylrnethoxycarbonyl, Re=4-methoxyphenyl: Chromatography sol- 
. vent methanohdichloromethane (5:95); TLC: Rr=0.25, methanol:dlchloromethane (5:95); MS: m/2=706(M+1). 

EXAMPLES 130.d.-132.d. 

The following compounds of formula II wherein Rf* Is Isopropyl and R and R® have the Indicated values 
were prepared from the corresponding compounds of formula XIV, described In Examples 130.a-132.a, by 
procedures similar to that described In Example 2.d. 

Example 130.d.: R=4-pyridylmethoxycarbonyl. R8=3-pyridyi: Chromatography solvent: methan6l:dichloro- 
methane (gradient 5:95 to 10:90); TLC: R|=0.45, methanohdichloromethane (5:95); MS: m/z=536(M+1). 

Example 131.d.: R=2,6-dimethylpyrid-4-ylmethoxycarbonyl, R8=3,5-difluorophenyl: Purified by crystalli- 
zation from diethyl ether tetrahydrofuran (4:1); TLC: Rp0.17, tetrahydrofuran:- dichloromethane (15:85); MS: 
m/z=598(M+1). 

Example 132.d.: R=2,6-dlmethylpyrid-4-ylmethoxycarbonyl, R8=4-methoxyphenyl: Chromatography sol- 
vent. melhanol:dichloromethane (5:95); TLC: RpO.50. methanolidichloromethane (10:90); MS: 
m/2=692(M+1). 

EXAMPLES 133-134 

Using procedures similar to that described in Example 1 the following compounds of formula I wherein Ro 
is isopropyl and R and R« have the indicated values were prepared by oxidation of the corresponding alcohols 
of formula II. 

Example 133 : R=ethoxycarbonyl, R^^=3-pyridyl: Chromatography solvent: niet hanol:dichloromethane (gra- 
dient, 4:96 to 8:92); TLC: Rt=0.44, tetrahydrofuran:dichloromelhane (40:60); NMR (DMSO/D2O): 8.88 (m,2), 
8.45 (s.1). 7.90 (m,2), 7.45 (m,1), 4.73 (d,1), 4.50 (d,1), 4.15 (m,2). 3.99 {m,1), 2.20 (m,1), 1.23 (t,3). 0.82 (d,3). 
0.70 (d,3). 

Analysis for C20H22F3N6O6 O.6 H2O: 
Calculated: C, 50.0; H, 4.87; N, 14.5 
Found: C. 49.7; H, 4.88; N. 14.4 

Example 134: R=isopropoxycarbonyl, R«=3-pyridyl: Chromatography solvent; methanol :dichloromethane 
(gradient, 4:96. 8:92); TLC: Rr=0.50, tetrahydrofuran:dlchloromethane (35:65); NMR (DMSO/D2O): 8.69 {s,2), 
8.45 (s.1). 7.91 (d,1). 7.46 (m,1), 4.87 (m.1), 4.6 (m,2). 4.00 (m,1), 2.20 (m,1), 1.26 (d,6), 0.82 (d,3). 0.70 (d,3). 
Analysis for C2iH24F3N5O5-1.0 H2O: 
Calculated: C, 50.3; H, 5.22; N. 14.0 
Found: C, 50.3; H, 5.16; N. 13.6 
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The intermediate aicohols of formula II, used in Examples 133-134. were prepared as follows 
EXAMPI,ES 133.a.-134.a. 

5 The following compounds of formula XIV wherein BP is isopropyl, Rp is tert-butyldlmethylsilyl and R and 

Re have the Indicated values were prepared from the corresponding compounds of formula XIII and the indi- 
cated chloroformate using procedures similar to that described in Example 35. 

Example 133.a.: R=ethoxycarbonyi, R8=3-pyridyl: Using ethyl chloroformate; chromatography solvent: tet- 
rahydrofuran:dichloro-methane (gradient, 10:90 to 30:70); TLC: RpO.48, methanol:dichloromethane (10:90); 

10 MS: m/z=586(M+1). 

Example 134 .a. : R=isopropoxycarbonyl. R«=3-pyridyl: Using isopropyl chloroformate: chromatography sol- 
vent: letrahydrofuran:- dichloromethane (gradient. 10:90, 30:70); TLC: Rr=0.43. methanol :dichioromethane 
(10:90); MS: m/z=600(M+1). 

15 EXAMPLES 133-b-134.b. 

The following compounds of formula II wherein R* is isopropyl. and R and R^ have the indicated values 
were prepared from the corresponding compounds of formula XIV. described in Examples 133.a.-134.a.. by 
procedures similar to that described in Example 2.d. 
20 Example 133.b. : R=ethoxycarbonyl, R8=3-pyridyl: Chromatography solvent: methanol:dlchloromethane 

(gradient, 4:96, 10:90); TLC: R,=0.25, tetrahydrofuran:dichloromethane (35:65); MS: m/z=472(M+1). 

Example 134.b.: R=isopropoxycarbonyl. R8=3-pyrldyl: Chromatography solvent: methanol:dichlorome- 
thane (gradient, 4:96, 8:92); TLC: R,=0.24, methanohdichloromethane (8:92); MS: m/z=486(M+1). 

25 EXAMPLE 135 

2-[5-Amino-2.(4.hydroxyphenyl)-6-oxo-1.6-dihydro-1-pyrimidinyl)-N-(3,3.3-trifiuora-1-lsopropyN 
pyl)acetamide. 

30 To a suspension of the product from Example 28 (0.68 g) in dichloromethane (20 mL) was added boron 

tribromWe (32 mU 1 M solution in dichloromethane) and the resulting solution was allowed to stir for 3 days. 
The excess boron tribromide was quenched by addition of methanol (5 mL) and the solution was brought to 
neutral pH by addition of sodium bicarbonate. The product was extracted into ethyl acetate, the solution dried, 
and the solvent was evaporated. The resulting material was purified by chromatography, eluting with metha- 

35 nol:dichloromethane (5:95). to give the title compound (0.4 g) as a white solid; TLC: RpO.3. methanohdichloro- 
methane (5:95); NMR (DMSO/D2O): 7.32 (s,1 ). 7.22 (dd.2), 6.74 (dd,2). 4,48 (dd.2), 4.1 (m.1). 2.20 (m,1). 0.83 
(d.3), 0.76 (d.3). 
Analysis for C18H19F3N4O4: 
Calculated: C, 52.4; H. 4.64; N. 13.6 

40 Found: C. 52.4; H, 4.80; N. 13.3 

EXAMPLE 136 

2-I5-Methylsulfonylamino-2-{4-nitrophenyl)-6-oxo-1,6-dlhydro-1-pyrimidinyl]-N-(3,3.^^^ 
45 oxopropyt)acetam{de. 

The product from Example 33 was subjected to a procedure similar to that described in Example 115 to 
yield crude material, which was purified by trituration with ether, to give the title compound as a white solid; 
TLC: R,=0.4, methanohdichloromethane (5:95); NMR (DMSO/D2O): 8.29 (d,2), 7.97 (s,1). 7.70 (d.2), 4.55 
60 (m.2), 3.92 (d,1), 3.08 (s.3). 2.13 (m,1). 0.73 (d.3). 0.64 (d.3). 
Analysis for C19H20F3O7N6S: 
Calculated: C. 43.9; H. 3.88; N, 13.5 
Found: C. 43.8; H. 3.95; N, 13.3 
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EXAMPLE 137 

2-[5-Phenytsulfonylamino-2-(4-methoxyphenyl)-6-oxo-1,6-dihydro-1-pyrimid 
pyl-2-oxopropyl)acetamlde. 

6 

The product from Example 28 was subjected to a procedure similar to that described In Example 115 sub- 
stituting phenyl sulfonylchioride for methyl sulfonyl chloride to give the title compound as a white solid; chro- 
matography solvent: 

methanol-.dichloromethane (6:95); TLC: Rf=0.38, 
10 methanohdichloromethane (5:95); NMR: 10.06 (s.1), 8.81 (d.1). 7.91 (m,3). 7.61 {m.3). 7.40 (d,2). 6,99 (d,2), 
4.64 (1.1). 4.50 (dd.2). 3.80 (s.3), 2.15 (m,1). 0.88 (d.3). 0,82 (d.3). 
Analysis for C25H25F3NAO6S: 
Calculated: C. 53.00; H, 4,45; N, 9.89 
Found: C. 52.95; H, 4.61 ; N , 9.86 

iS 

EXAMPLE 138 

2-[2-(4-Fluorophenyl)-6-oxo-5-ureldo- 1 .6-dlhydro-1 -pyrimidinyi]-N-(3,3,3-trif luoro- 1-isopropyl-2-oxopro- 
pyl)acetamide. 

20 

A flask was charged with 0.4 g of the product from Example 15 dissolved in a mixture of water (6 mL). 
tetrahydrofuran (ImL) and acetic acid (4 mL) at room temperature. To t his was added 0.31 g sodium isocyanate 
and the reaction mixture stirred for 1 .5 h at room temperature and then 0.5 h at 55 **C. Additional sodium iso- 
cyanate, 2 x 70mg and 1 x 35 mg, was sequentially added over an additional 1 h. The mixture was cooled, 

25 diluted with ethyl acetate, and partitioned with water. The organic layer was dried over sodium sulfate, filtered 
and evaporated to afford a residual solid which was triturated with diethyl ether. The residual solid was collected 
and dried under vacuum to afford the title compound (200 mg) as an off-white solid; TLC: Rn0.20. dichloro- 
methane:methanol (15:1); NMR (DMSO/DzO): 8.65 (s,1). 7.54 (m.2). 7.28 (m.2). 4.56 (dd.2), 4.05 (d,1). 2.24 
(m,1), 0.82 (dd,6); MS: m/z=458(M+1). 

30 Analysis for C19H19F4N6O4-O.75 H2O: 

Calculated: C. 48.46; H. 4.39; N. 14.87 
Found: C. 48.10; H, 4.21; N, 15.16 

EXAMPLES 139-153 

35 

Using procedures similar to that described in Example 90 and using the required acyl or sulfonyl chloride, 

the following compounds of formula 1 wherein Ro Is isopropyl and R and R* have the Indicated values were 

prepared from the corresponding compounds of formula I wherein R is hydrogen. 

Example 139: R=methoxyamlnocari3onyl. RQ=phenyl: Chromatography solvent: dichloromethane:me- 
40 t hanol (3:1) followed by trituration with dichloromethane:diethyl ether, TLC: Rf=0.29. dichloromethane:metha- 

nol (20:1); NMR (DMSO/DjO): 8.63 (s,1), 7.47 (m.5). 4.63 (d.1), 4.06 (d.1). 2.34 (m,1), 0.85 (d.3). 0.77 (d.3); 

MS: n\/zM70^M+^). 

Analysis for C20H22F3N5O6-O.5 H2O: 

Calculated: C. 50.21; H. 4.84; N. 14.64 
45 Found: C. 50.33; H. 4.54; N, 14.26 

Example 140: R=acetyiamlnosulfonyl, R»=4-fluorophenyl: Purified by crystallization from diethyl ether; 

TLC: Rf=0.14, chloroform.methanol (6:1); NMR (DMSO/D2O): 7.99 (s.1). 7.53 (dd.2). 7.28 (1.2), 4.67 (d.1)i 4.50 

(d.1), 2.2 (m.1). 1 .95 (s,3). 0.84 (d.3), 0.74 (d,3); MS: FAB m/z=536(M+1). m/z=534(M-1). 

Analysis for C2oH2iF4N60eS: 
60 Calculated: C, 44.86; H. 3.95; N. 13.08 

Found: C. 45.19; H. 4,00; N. 13.21 

Example 141: R=acetylamlnosulfonyl. R8=phenyl: Purified by crystallization from diethyl ether; TLC: 

R^O.23. chloroform:methanol (6:1); NMR (DMSO/D2O): 8.00 (s.1). 7.57-747 (m,5). 4.61 (d.l), 4.50 (d.1), 2.24 

(m,1). 1 .96 (s,3), 0.85 (d,3). 0.77 (d.3); MS: FAB nn/z=518(M+1), 516(M-1); High resolution exact mass analysis 
55 for C20H23F3N6O6S (M+1): Calculated: m/l=518.1321. Found: m/z=618.1319. 

Analysis for C20H22F3N5O6S: 

Calculat d: C, 46.42; H. 4.28; N, 13.53 

Found: C. 46.85; H, 4.42; N. 13.60 

45 
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Example 142: R=benzoytaminosulfonyl, R8=phenyl: Purified by crystallization from ethyl acetateiether; 

TLC: R^0.18. chloroform:methanol (6:1): NMR (DMSO/D2O): 8.07 (s.1). 7.84 (m.2). 7,64 (m,1), 7.54-7.45 

(m.7). 4.60 {d.1). 4.46 (d,1), 2.20 (m.1), 0.82 (d,3). 0.72 (d.3): MS: FAB m/z=580(M+1), m/2=578(M-1). 

Analysis for C25H24F3N5O6S.O.7 H2O: 
5 Calculated: C. 50.71; H, 4.32; N. 11.83 

Found: C. 50.62; H, 4.33; N. 11.82 

Example 143: R=methoxycarbonylaminosulfonyl, R»=2-thienyl: Purified by trituration with methyl tert- 

butyl ether; TLC: R,=0.14, chloroform:methanol (6:1); NMR (DMS0/D20): 7,97 (s,1), 7.82 (d,1), 7.43 (d,1), 7.1 5 

(dd,1), 4.89 (dd.2). 3.64 (s,3). 2.26 (m,1). 0.93 (d,3). 0.78 (d.3); MS: FAB m/2=540{M+1), 538(M-1). 
10 Analysis for C18H20F3N5O7S2: 

Calculated: C, 40.07; H. 3.74; N, 12.98 

Found: C. 39.91; H. 3.74; N, 12.87 

Example 144: R=4-acetylamlnophenylsulfonyl, R«=4-fluorophenyl: Purified by trituration with diethyl 

ether TLC: R,=0.22. dlchloromethane:methanol (20:1); NMR (DMSO/D2O): 7.93 (s.1), 7.85 (d,2, J=8.0), 7.74 
IS (d.2, J=8.0), 7.51 (m.2). 7.25 {dd,2. J=8.8, 6.8), 4.60 (d.1, J=17.0). 4.39 (d,1. J=16.8). 3.99 (m.1). 2.20 (m,1), 

2.09 (s,3). 0.82 (d,3. J=6.4). 0.71 (d,3, J=6.4); MS: mfe=ei2(M+1). 

Analysis for C26H25F4N5O6S O.5 H2O: 

Calculated: C. 50.32; H. 4.22; N, 11.28 

Found: C. 50.19; H. 4.15; N, 11.24 

20 Example 145: R=4-acetylaminophenylsulfonyl. R8=phenyl: Purified by trituration with diethyl ether; TLC: 

RpO.25, dichloromethane:- methanol (20:1); NMR (DMSO/D2O): 7.94 (s.1). 7.86 (d,2, J=8.8). 7;74 (d,2. J=8.8). 

7.53 (m.1)..7.45 (m,4). 4.56 (d.1. J=16.8). 4.37 (d.1. J=ie.8). 4.02 (d,1. J=2.8), 2.21 (m.1), 2.09 (s.3), 0.80 (d,3. 

J=6.8); 0.74 {d.3. J=6.8); MS: n\/z=594(M+1). 

Analysis for CzeHssFaNeOeS: 
25 Calculated: C, 52.21; H. 4.46; N. 11.71 

Found: C. 52.24; H. 4.52; N, 11.66 

Example 146: R=4-acetylaminophenylsulfonyl. R«=2-thlenyl: Purified by recrystalllzatlon from ethyl acet- 
ate; TLC: Rr=0.47. dichloromethane:methanol (10:1); NMR (DMS0/D20)= 7.91 (s.1), 7.83 (d.2, J=8:8), 7.81 

(d.1, J=4.7), 7.74 (d.2, J=8.8), 7.38 (d.1. J=4.7). 7.12 (dd.1. J=4.2. 4.6), 4.86 (d.1. J=16.6). 4,74 (d.1, J=16.6). 
30 4.06 (d.1. J=2.7), 2.24 (m.1). 2.09 (s,3), 0.90 (d.3. J= 6.8), 0.74 (d,3, J=6.8); MS: nrtfz=600(M+1). 

Analysis for C24Ha4F3N6O6S2 0.5 H2O: 

Calculated: C. 47.36; H. 4.14; N. 11.51 

Found: C. 47.58; H, 4.06; N. 11.56 

Example 147: R=benzoylaminosu1fonyl, R«=2-thienyl: Purified by bituration with ethyl acetate=diethyl 
36 ethen TLC: Rr=0.14. dlchloromethane:methanol (10:1); NMR (DMSO/D2Q): 8.04 (s.1), 7.84 (m,3), 7.65 (dd,1, 

J=7.2. 7.5). 7.52 (dd.2. J=7.5, 7.8), 7.42 (d.1. J=3.6). 7.13 (dd,1, J=4.0, 4.9), 4.91 (d,1. J=16.8). 4.80 (d,1, 

J=16.8). 4.08 (d.1, J=2.8), 2.24 (m. 1), 0.91 (d,3, J=6.8), 0.74 (d.3, J=6.8); MS: m/z=586(M+1). 

Analysis for C23H22F3N5O6S2 O.5 H2O: 

Calculated: C, 46.46; H. 3.90; N, 11.78 
40 Found: : C, 46.63; H, 3.85; N. 11.79 

Example 148: R=benzylaminosulfonyl, R«=2-thienyl: Purified by trituration with hexane:diethyl ether 

(20:1); TLC: R,=0.42, dichloromethane.methanol (20:1); NMR (DMSO/DjO): 7.90 (s,1). 7.82 (d,1). 7.40 (d,1), 

7.38 (m,5), 7.15 (1.1). 4.83 (q,2). 4.11 (s,2). 2.28 (m,1), 0.95 (d.3), 0.80 (d.3); MS: nn^572(M+1) also exact 

mass for C23H24F3N5O5S2. Calculated: 571.1171, Found: 571.1170. 
45 Analysis for C23H24F3N5O5S2: 

Calculated: C, 48.33; H. 4.23; N. 12.25 

Found: C, 48.52; H. 4.19; N, 11.68 

Example 149: R=2,2,2-trifluoroethylsutfonyl, R8=2-thienyl: Purified by trituration with diethyl ether; TLC: 

RpO.79. dichloromethane:- tetrahydrofuran:acetic acid (90:10:1); NMR (DMSO/D2O): 8.01 (s,1). 7.87 (dd,1. 
60 J=5.1. 0.9). 7.48 (dd.l. J=3.8. 0.9). 7.16 (dd.1. J=5.1 , 3.8), 4.96 (d.1. J=16,8), 4.84 (d.1. J=16.8). 4.57 (q,2. 

J=9.8), 4.10 (d,1, J=2.9), 2.26 (m.1), 0.93 (d.3, J=6.8). 0.78 (d.3, J=6.8); MS: m/z=549(M+1). 

Analysis for C18H1BFBN4O6S2: 

Calculated: C. 39.42; H. 3.36; N, 10.22 

Found: C, 39.30; H. 3.36; N. 10.20 

55 Example 150 : R=2.2,2-trifluoroethylaminosulfonyl. R8=2-thlenyl: Purified by trituration with diethyl 

ethen TLC: R,=0.56. dlchloromethane:tetrahydrofuran:ac tic acid (90=10:1); NMR (DMSO/D2O): 7.95 (s.l). 

7.84 (dd.l. J=1.0. 5.1). 7.42 (dd.1, J=1.0. 3.8). 7.16 (dd.1. J=3.8, 5.1). 4.94 (d,1. J=16.8). 4.82 (d.1. J=16.8), 

4.10 (d,1. J=2.8), 3.70 (q,2, J=9.6). 2.28 (m,1). 0.94 (d,3. J=6.8), 0.79 (d,3, J=6.8); MS: m/z=564(M+1). 
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Analysis for CisHigFeNsOBSz O.S HjO: 

Calculated: C, 37.76; H. 3.52; N. 12.23 

Found: C, 37.85; H. 3.48; N, 12.26 

Example 151: R=cyanomethylsulfonyl, Rfi=2-thlenyl: Purified by trituration with diethyl ether containing 
5 a trace of ethyl acetate; TLC: Rr=0.36,dichloronnethane. methanol (90:10); NMR(DMS0/D20): 8.02 (s.1). 7.88 

{dd,1. J=0.9, 5.1). 7.48 (dd.i. J=0.9. 3.8), 7.17 (dd.1, J=3.8. 5,1) ; 4.97 {d.1. J=16.9). 4.86 (d.l. J=16.9). 4.10 

(d,1, J=2.8). 2.27 (m.1). 0,94 (d.3, J=6.8), 0.78 (d,3, J=6.8); MS: ni/z=506(M+1). 

Analysis for CiflHieFsNsOeS: 

Calculated: C, 42.77; H. 3.59; N, 13.85 
10 Found: C, 42.63; H. 3/59; N, 13.90 

Example 152 : R=cyanomethylsulfonyl, R8=4-fluorophenyl: Purified by trituration with diethyl ether con- 
taining a trace of ethyi acetate; TLC: Rf=0.33, dlchloromethane:methanol (90:10); NMR(DMS0/D20): 8.04 

(8.1). 7.58 (m.2). 7.31 (m.2). 4.70 (d,1, J=16.8), 4.50 (d.l, J=16.8 J=16.8), 4.03 (broad.s.1). 2.23 (m,1). 0.85 

(d.3. J=6.4), 0.74 (d.3. J=6.4); MS: myz=5i8(M+1). 
15 Analysis for C20H19F4N6O5S.I.OH2O: 

Calculated: C, 44.86; H. 3.95; N, 13.08 

Found: C, 44.97; H. 3.67; N. 13.02 

Example 153: R=2.2.2-trlfluoroethylsulfonyl. R6=4-fluorophenyl: Purified by trituration with diethyl ether 

containing a trace of ethyl acetate; TLC: Rf=0.59, dichloromethane:methanol (90:10); NMR (DMSO/D2O): 7.99 
20 (s,1). 7.56 (dd,2. J=5.4,5.4). 7.29 (t.2. J=8.8), 4.74 (d.l. J=18) 4.47 (d.l. J=18). 4.04 (d.l. J=2.6). 3.71 (q,2, 

J=9.4). 2.23 (m,1), 0.65 (d,3, J=6.8). 0.75 (d, J=6,8); MS: m/z=576(M+1). 

Analysis for C20H20F7N6O6S O.5 H2O: 

Calculated: C. 41.10; H, 3.62; N. 11.98 

Found: C, 40.98; H, 3.56; N, 11.92 

25 

EXAMPLE 154 

2-[5-(2,6-Dimethylpyrid-4-ylmethoxycarbonylamino)-6-oxo-2-(2-thienyl)-1,6-dihydrD-1-pyrimidinyl]-r^^ 
trlfluoro-1-lsopropyl-2-oxopropyl)acetamide. 

30 

Using a similar procedure to that described In Example 1, 2-l5-(2,6-dimethylpyrid-4-ylmethoxycarbonyla- 
mino)-6-oxo-2-(2-th!enyl)-1,6-dihydro-1-pyrimidinyll-N-(3,3,3-trifluora-2-hydroxy-1-isopropylprop^ 
de was oxidized to afford the title compound, obtained as a yellow solid; TLC: Rf^O.4, methanohdlchlorome- 
thane (5:95); 300 MHz NMR (DMSOAD2O): 8.38 (s,1), 7.74 (d.1), 7.34 (d.l). 7.03 (m,3). 5.1 0 (s.2), 4.82 (m,2), 

36 4.02 (d.1). 3.95 (m,2). 2.38 (s,6). 2.22 (m.1), 0.87 (d.3). 0.74 (d.3). 
Analysis for C25H26F3N6O6S O.25 H2O 
Calculated: C, 52.7; H. 4.63; N. 12.4 
Found: C. 52.7; H, 4.66; N, 12.2 

The Intermediate 2-[6-(2.6-dlmethylpyrid-4-y!methoxycarbonylamlno)-6-oxo-2-(2-thienyl)-1 .6Tdlhydro-1- 

40 pyrimidinyl]-N-(3,3,3-trifluoro-2-hydroxy-1-isopropylpropyl)acetamide was prepared as.follows: 

a. 2-[&-Benzyloxycarbonylamino-6-oxo-2-(2-thienyl)-1.6-dihydro-1-pyrimidinyll-N-(3,3.3-tri^ 
pyl-2-pivaloytoxypropyl)acetamide. 

45 To a solution of 2-[5-Benzyloxycarbonylamino-6-oxo-2-(2-thlenyl)-1 .6-dihydro-1-pyrimidinyl]-Nr(3,3,3-tri- 

fluoro-2-hydroxy-1-isopropylpropyl)acetamide (1.95 g), triethylamine (1.4 mL), and 4-dlmethylaminopyridine 
(1 0 mg) In dichloromethane (35 mL) was added pivaloyi chloride (0.53 mL); and the resulting solution allowed 
to stir for 2 h. The solution was diluted with ethyl acetate, washed (saturated aqueous sodium bicarbonate 
(twice), saturated aqueous ammonium chloride, and brine), dried, and evaporated. Purification by chromatog- 

50 raphy. eluting with ethyl acetate:dlchloromethane (10:90), afforded the ester (1.80 g) as a white foam; TLC: 
Rf=0.34. ethyl acetate:dichloromethane (10:90); MS: mlz=623(M*^), 

b. 2-[5-Amino-6-oxo-2-(2-thlenyl)-1,6-dihydro-1-pyrimidinyn-N-(3,3,3-tr!fluoro-1-isopropyl-2 
pyl)acetamide. 

55 

Using a procedure similar to that described In Example 12, 2-[5-benzyloxycarbonylamlno-6-oxo-2-(2-thle- 
nyl)-1.6-dihydro-1-pyrimidinyl]-N-(3,3,3-trifluoro-1-isopropyl-2-pivaloyloxopropyl)-acetamidewa8depro^ 
to afford the amine, obtained as a yellow foam; TLC: Rc=0.6. ethyl acetat ; MS: m/z=489(M+1). 



47 



m 



EP 0 528 633 A1 

c. 2-[5-(2.6-Dimelhylpyrid-4-ylmethoxycarbonylamino)-6-oxo-2-(2-thienyI)-1,6-dihydro-1-pyri 
trifluoro-1-lsopropyl-2-pivaloyloxypropyl)acetamide. 

Using a procedure similar to that described in Example 3.a., but using 2,6-dimethylpyrld-4-yicarblnol, 2- 
5 [5-amlno-6-oxo-2-(2-thienyl)-1,e-dihyd^o-1-pyri^lidlnyl^N-(3,3>trifluoro-1-isopr 

cetamlde was acylated to provide the urethane, obtained as yellow foam; TLC: Rf=0.36. ethyl acetate; MS: 
m/z=652(M+1). 

d. 2-[5-(2,6-Dimethyipyrid-4-ylmethoxycarbonylamino)-6-oxo-2-(2-thienyl)-1.6-dihydro-1-pyrimldinyi]-r^^ 
10 (3,3,3-trifluoro-2-hydroxy-1-lsopropylpropyi)acetamide. 

To a solution of 2-[5-(2.6-dlmethylpyrid-4-ylmethoxycart)onylamlno)-6-oxo-2-(2-thienyl)-1.6-dlhydro-1- 
pyridinyll-N-(3,3,3-trlfluoro-1-isopropyl-2-pivaloyloxypropyl)acetamide (1.44 g) in telrahydrofuran (10 mL) and 
methanol (10 mL) was added a solution of lithium hydroxide monohydrate (0.92 g) In water (20 mL). The re- 
15 suiting solution was stirred for 2 h. diluted with saturated ammonium chloride (30 mL). and extracted with ethyl 
acetate. The ethyl acetate solution was dried and evaporated. The resulting material was chromatographed, 
eluting with ethyl acetate, to provide the alcohol (0.39 g) as a yellow foam; TLC: R,^0.24, ethyl acetate; MS: 
m/z=568(M+1). 

20 EXAMPLE 155 

2-[5-Ethylamlno-2-(4-met hoxyphenyl)-6-oxo- 1 ,6-dihyd ro-1 -pyrlmldinyll-N-(3;3,3-trif luoro-1 -isopropyl-2-oxo- 
propyl)acetamide. 

25 Using a procedure similar to that described In Example 80, the title compound was prepared from the prod- 

uct of Example 28. Chromatography solvent: dichloromethaneimethanol (gradient, 99.5:0.5, 99.3:0.7), then tri- 
turated with hexane:diethyl ether (80:20); TLC: Rf=0.41. dichloromethane:acetone (70:30); NMR: 0.73-1.03 
(m,6), 1.17 (t.3), 2.07-2.27 (m,1) 3.03-3.20 (m,2), 3.79 (8.3) 4.03-4.73 (m,3), 5,30-5.43 (m.1). 6.96 (d,2), 7.10 
(3,1), 7.30-7.47 (m,2), 8.80 (d,1); MS: m/z=455(M+1). 

30 Analysis for C21H25F3N4O4 O.2 H2O: 

Calculated: C, 55.06; H. 5.58; N, 12.23 
Found: C. 55.43; H, 5.64; N, 11.80 

EXAMPLES 156-159 

35 

Using a procedure similar to that described in Example 89. the following compounds of formula I wherein 
BP is Isopropyi, R Is formyl and R« is the indicated group were prepared from the corresponding compounds 
of formula i wherein R is hydrogen. 

Example 156 : R6=4- met hoxy phenyl: Chromotography solvent dlchloromethane:methanoi (gradient. 
40 99.5:0.5, 97.5:2.5); TLC: Rr=0.46. dichloromethane:acetone (70:30); NMR: 0.73-1.00 (m.6). 2.03-2.30 (m.1), 
3.81 (s.3), 4.02-4.77 (m,3), 6.87-7.07 (m,2). 7.43 (d.2). 8.36 (s.1), 8.80-8.93 . (m,2), 10.00 (s,1); MS: 
nVz=455(M+1). 

Analysis for C20H21F3N4O5 O.3 HzO: 

Calculated: C, 52.24; H, 4.73; N. 12.18 
45 Found: : C, 52.24; H, 4.73; N, 12.07 

Example 157 : R»=2-thienyl: Chromatography solvent: dichloromethane:methanol (gradient 99.5:0.5. 

97.5:2.5); TLC: Rr=0.55, dichtoromethane:acetone (70:30); NMR: 0.73-1.17 (m,6). 2.13-2.33 (m.1), 4.07-5.07 

(m.3), 7.10-7.23 (m,1), 7.30-7.47 (m,1), 7.77-7.90 (m.1). 8.36 (s.1). 8.88 (d.1). 9.05 (d,1), 10.07 (s,1); MS: 

m/z=431(M+1). 
so Analysis for C17H17F3N4O4S O.3 H2O: 

Calculated: C, 46.85; H, 4.07; N. 12.85 

Found: C. 46.83; H. 4.05; N. 12.62 

Example 158 : R^-fiuorophenyi: Chromatography solvent dichloromethane:methanol (gradient, 

99.5:0.5, 97.5:2.5), then re-chronr^tographed with dichloromethane:acetone (80:20); TLC: Rf=0.47, dlchloro- 
55 methane:acetone (70:30); NMR: 0.60-1.03 (m,6), 2.03-2.27 (m,1). 4.00-4.77 (m.3), 7.27-7.43 (m,2), 7.50-7.70 

(m.2), 8.37 (s,1), 9.70-9.90 (m.2), 10.07 (s.1); MS: m/z=443(M+1). 

Analysis for CifiHiBF4N4O4.0.5 H2O: 

Calculated: C. 50.55; H, 4.24; N. 12.41 
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Found: C, 50.52; H, 4.31; N, 12.20 

Example 159 : Re=phenyl: Chromatography solvent: dlchloromethanermethand (gradient, 99.5:0.5, 
97.5:2.5); TLC: Rr=0.51, dichloromet ha ne: acetone (70:30); NMR: 0.73-1.00 (m.6), 2.07-2.30 (m,1), 4.07-4.77 
(m.3). 7.37-7.60 (m,6). 8.37 (s.1), 8.85 (d.2), 10.07 (s.1); MS: m/2=425(M+1). 
Analysis for C19H10F3N4O4: 
Calculated: C. 53.77; H, 4.51; N, 13.20 
Found: C. 53.43; H, 4.63; N, 12.94 

EXAMPLES 160-161 

Using a procedure similar to that described in Example 90 but using 4-nltrobenzy!aminosulfonyl chloride, 
the following compounds of formula I wherein Ro is isopropyl, R Is 4-nitrobenzylaminosulfonyl and R8 Is the 
indicated group were prepared from the corresponding compounds of formula I wherein R is hydrogen. 

Example 160: R«=2-thlenyl: Chromatography solvent: dichloromet hane:methanol (gradient, 99.5:0.5, 
98:2); TLC: Rr=0.36, dichloromet hane:methanol (98:2); NMR: 0.77-1.13 (m,6), 2.17-2.30 (m,1). 4.26 (d,2). 
4.70-5.00 (m.3), 7.13-7.20 (m.1). 7.32 (d,1), 7.54 (d,2), 7.86 (d,1), 7.92 (s.1). 8.14 (d,2), 8.27-8.37 (m.1). 9.03 
(d.1), 9.24 (s.1); MS: m/z=617(M+1). 
Analysis for C23H23F3N6O7S2: 
Calculated: C, 44.87; H, 3.60; N. 13.65 
Found: C, 44.63; H. 3.82; N, 13.70 

Example 161 : R8=phenyl: Chromatography solvent: dichloromethane:methanol (gradient 99.5:0.5, 98:2); 
TLC: RrTO.35. dichloromethane:methanol (98:2); NMR: 0.70-0.93 (m.6). 2.10-2.30 (m.1). 4.27 (d.2). 4.03-4.70 
(m.3). 7.43-7.63 (m,7). 7.95 (s,1). 8.17 (d.2). 8.33-8.43 (m.1), 8.84 (d.1). 9.24 (s.1); MS: m/z=611(M+1). 
Analysis for C26H26F3N6O7S O.3 H2O: 
Calculated: C, 48.74; H, 4.18; N. 13.64 
Found: C, 48.69; H. 4.11; N. 13.60 

The Intermediate 4-nltrobenzylamlnosulfonyl chloride was prepared from 4-nitrobenzylamlne hydrochlor- 
ide and sulfuryl chloride at reflux In aoelonitrPe. The solvent was evaporated and the crude material used with- 
out further purification. 

EXAMPLE 162 

2-[5-(4-Acetylaminobenzylaminosulfonylamino)-6-oxo-2-thlenyl-1.6-dihydro-1-pyrimldlnyll-N-(3.3,3-tr^ 
1 -lsopropyl-2-oxopropyl)acetamlde. 

To a solution of 2-I5-(4-nltrobenzylaminosulfonylamino)-6-oxo-2-thienyl-1,6-dihydro-1-pyrimidinyl]-N- 
(3.3,3-trifluoro.1-lsopropyl-2.oxopropyl)acetamide (0.431 g) In acetic add (1 2 mL) was added acetic anhydride 
(o!265 mL). followed by Iron powder (0.783 g). The reaction was stirred at room temperature overnight. Me- 
thanol was added and the reaction mixture filtered through diatomaceous earth to remove excess iron. Ethyl 
acetate was added and the resultant solution washed (water (twice), brine), dried (MgS04) and evaporated. 
The crude material was purified by chromatography, with dichloromet haneimethanol (gradient. 99.5:0.5, 98:2) 
as the eluent, to provide the title compound (0.247 g); TLC: R,=0.27. dichloromethane: met hand (98:2); NMR: 
0.87-0.97 (m.6), 2.17-2.30 (m.1), 3.32 (s,3). 4.02 (d.2). 4.73-4.77 (m,1) 4.77-4.93 (m,2), 7.13-7.20 (m.3). 7.33 
(d,1), 7.47 (d.2). 7.80-7.87 (m.1). 7.91 (s,1), 7.97-8.03 (m.1). 9.04 (d.1). 9.09 (s,1), 9.87 (s,1): MS: 
m/z=629(M+1). 

Analysis for C25H27F3N6O6S2 O.4 H2O 
Calculated: . C, 47.22; H. 4.40; N, 13.21 
Found: C. 47.17; H, 4.26; N, 13.11 

EXAMPLE 163 

2-I2-(4-Acetylamlnophenyl)-5-benzyloxycarbonylamlno-6-oxo-1.6-dlhydro-1-pyrlmldinyl]-N-(3,3. 
i8opropyl-2-oxopropyl)acetamid6. 

2-[5-Benzyloxycarbonylamino-2-(4-nitrophenyl)-6-oxo-1.6-dihydro-1-pyrimidinylhN-(3.3.3-trifl^ 
propyl-2-oxopropyl)-acetamide (2.01 g) was reductively acetylated using a similar procedure to that described 
in Exampl 1 62. The crud material was purified by chromatography, with dichloromet hane:methanol (gradient 
99.5:0.5, 98.2) as the eluent, to provide the title compound (1.51 g) as a white solid; TLC: Rf=0.47, dlchloro- 
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methaneiacetone (70:30); NMR: 0.77-1.00 (m,6). 2.00-2.33 (m,1). 2.07 (s.3), 4.03-4.73 (m,3). 5.17(s.2), 7.30- 
7.53 (m.7). 7.60-7.77 (m.2). 8.43 (s.1). 9.83-9.03 (m,2), 10.19 (d.l); MS: mfe=588(M+1). 
Analysis for C28H2BF3N6Oe 0.7 H2O 
Calculated: C. 58.03; H. 4.93; N. 11.66 
6 Found: C, 56.00; H, 5.03; N. 11.45 

EXAMPLE 164 

2-[5-Benzyloxycarbonylamino-2-(4-formylaminopheny!)-6-oxo-1,6-dihydro-1-pyrlmidinyl]-N^^ 
10 1 -lsopropyl-2-oxopropyl)acetamide. 

To a solution of 2-[5-benzyloxycartony1amino-2-(4-nitrophenyl)-6-oxo-1,6-dIhydro-1-pyrlmldlnyl]-N- 
(3,3,3-trifluoro-1-isopropyl-2-oxopropyl)acetamide (2.02 g) in 90% aqueous forn^lc acid (56 mL) was added 
Iron powder (3.9 g). The mixture was stirred at room temperature overnight. Methanol was added and the re- 

15 action mixture filtered through diatomaceous earth to remove the excess iron. Ethyl acetate was added and 
the resultant solution washed with water (twice), brine, then dried (MgS04) and evaporated. The crude material 
was purified by chromatography, with dichloromethane:methanol (gradient, 99.5:0.5, 98.2) as the eluent, fol- 
lowed by trituration with hexane:diethyl ether (80:20), to provide the title compound (1.12 g) as an off-white 
solid; TLC: Rf=0.39, dichloromet ha ne: acetone (70:30); NMR: 0.67-1 .03 (m,6), 2.03-2.33 (m,1 ), 4.00-4.80 (m,3), 

20 5.17 (s,2), 7.20-7.60 (m,7). 7.67-7.77 (m,2). 8.22 (s,1). 8.43 (s,1), 8.83-9.07 (m,2). 10.30-10.57 (m,1); MS: 
m/z=574(M+1). 

Analysis for Ca/HaeFaNfiOe O.e H2O 
Calculated: C, 55.49; H, 4.69; N, 11.98 
Found: C. 55.64; H, 4.86; N, 11.59 

25 

EXAMPLES 165-167 

Using a procedure similar to that described in Example 12, the following compounds of formula I wherein 
B9 is Isopropyl, R is hydrogen, and is the indicated group were prepared from the corresponding compounds 

30 of formula I wherein R is benzyloxycarbonyi. 

Example 165 : R«=4-acetylamlnophenyl: After the addition of sodium bicarbonate the product precipitated 
and was collected by filtration. The crude product was purified by trituration with hexane:diethyl ether (70:30) 
followed by chromatography, etuting with dichloromet hane:methanoI (gradient 95:5, 90:10); TLC: Rf=0.06, dl- 
chloromethane:methanol (98:2); NMR (DMSO/D2O): 0.81 (d.3). 0.68 (d.3). 2.17-2.30 (m.1), 4.08 (s,1), 4.40- 

35 4.67 (m,2), 7.37 (d,3), 7.60 (d.2); MS: m/z=454(M+1). 
Analysis for C20H22F3N5O4 O.7 H2O.O.4 CH3OH 
Calculated: C. 51.16; H, 5,26; N, 14.62 
Found: C, 51.45; H. 5.31; N, 14.19 

Example 166: R«=4-formylamino: After the addition of sodium bicarbonate the product precipitated and 

40 was collected by filtration. The crude product was purified by trituration with hexane:diethyl ether (70:30) fol- 
lowed by chromatography, eluting with dichloromethane:methanoI (gradient 95:5, 90:10); TLC: Rf=0.05, di- 
chloromethane:methanol (95:5); NMR (DMSO/D2O): 0.77 (d,3). 0.87 (d,3), 2.17-2.30 (m.1), 4.03-4.10 (m,1), 
4.40-4.67 (m.2). 7.37-7.47 (m.3). 7.61 (d.2), 8.30 (s.1); MS: m/z=440(M+1). 
Analysis for CisHaoFsNsOvO.e H2O.O.4 CH3OH 

45 Calculated: C. 50.32; H. 4.96; N, 15.12 
Found: C, 50.31; H, 4.93; N, 15.15 

Example 167: R6=4-trifluoroacetylaminophenyi: After addition of sodium bicarbonate the product precipi- 
tated and was collected by filtration. The crude product was purified by trituration with hexane:dielhyl ether 
(70:30) followed by chromatography, eluting with dichloromethane:methanol (gradient, 95:5, 90:10); TLC: 

so Rr=0.10, dichloromethaneimethanol (95:5); NMR (DMSO/D2O): 0.70-1.03 (m,6), 2.17-2.33 (m.1), 4.00-4.13 
(m,1), 4.37-4.70 (m,2), 7.37 (s.1). 7.48 (d.2). 7.72 (d.2); MS: m/z=508(M+1). 
Analysis for C2oHi9FeN604 0.5 H2O 
Calculated: C. 46.51; H. 3.90; N, 13.56 
Found: C, 46.62; H, 3.93; N, 13.29 

55 The intermediate 2-[5-ben2yloxycarbonylamino-6-oxo-2-(4-trifluoroacetylaminophenyl)-1,6-dihydro-1- 

pyrlmidinyl>N-(3,3,3-trifluoro-1-isopropyl-2-oxopropyl)acetamide, which is also an Example of th invention, 
was pr pared from 2-[5-b nzyloxycarbonylamino-2-{4-nitrophenyl)-6-oxo-1,6-dihydro-1-pyrimidinyl]-N-(3.3.3- 
trifluoro-1-lsopropyl-2-oxopropyl)acetamide using a procedur similarto that described in Example 165 butem- 
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ploying trif luoroacetic acid in place of acetic acid and trif luoroacetic anhydride in place of acetic anhydride. 

FORMULAE 




EP 0 528 633 A1 




52 



EP 0 528 633 A1 



Scheme II 
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Claims 

55 

1. A compound of formula I (formula set out hereinbelow) wherein: 
Ro Is (1.5C)alkyl; 
R Is hydrogen; or 
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R is an acyl group of formula A.X.CO- in which A.X-, taken together, is hydrogen, trifluoromethyl, 
2,2,2-trifluoroethoxy, amino, methoxyamino, 2,2,2-trifluoroethylamino, RbRcN.O-, RaOCONH-. 
RISO2NH-. RaOCO-. RbRcNCO- or RaCO-; or 

R Is an acyi group of formula A.X.CJ- in which 

J is oxygen or sulfur; 

X Is a direct bond, imino, oxy or thio; and 

A is as defined below or 

A Is tetrahydropyran-4-yl, 1-methyIplper1d-4-yl, or 5-methyl-1,3-dloxacyclohex-5-ylmelhyl; or 
R is a sulfonyl group of formula D.W.SO2- in which D.W-, taken together, is hydroxy, amino. di(lower 
alkyl)amino, 2.2,2-trifluoroethylamino, 2,2,2-trifluoroethyl, 3,3,3-trlfluoropropyl or trifluoromethyl; or 
W is a direct bond, imino, carbonylimino, oxycarbonyl imino or iminocarbonyl imino; and 
D Is as defined below; or 

R is an alkyi, aryi or heteroaryl group G as defined below; 

The group A, D or G is (1-6C)alkyl. (3-6C)cydoalkyl, (3-6C)cycloaikyl-(1-3C)aikyl, aryl. ary1(1- 
3C)alkyl, heteroaryl or heteroaryl(1-3C)alkyl wherein an aryl or heteroaryl moiety may bear one or more 
halogeno, nitro, methyl or trifluoromethyl groups and further wherein the group A, D or G may bear one 
or more substituents selected from a group consisting of hydroxy, lower alkoxy. lower acyioxy, COORa, 
CONRbRc, COO(CH2)2NReRf. cyano. S02R\ CONRdSOzR'. NReRf, NRgCHO, NRgCOR2 NRgCOOr2 
NRhCQNRiRj, NRkSOaR^, SOaNRIRm, SOjNRnCOR* and P(0) (ORa)2 in which 

Q is oxygen or sulfur; 

Ra-Rn are independently hydrogen, benzyl or lower alkyl; or, independently, a group NRbRc, 
NReRf, NRiRj or NRIRm Is a cyclic radical selected from a group consisting of 1-pyrrolidinyl, pipertdino, 
morpholino or 1-piperazlnyl which may bear a lower alkyl substituent at the 4-position; or. independently, 
a group NReRf is a cyclic radical selected finom a group consisting of 2-pyrrolidinon-1-yl, succinimido, ox- 
azolidln-2-on-3-yl. 2-benzoxazolinon-3-yl, phthallmldo and cis-hexahydrophthalimldo; and 

R1-R4 are independently trifluoromethyl, (1-6C)alkyl, (3-6C)cycloaIkyl. aryl or heteroaryl in which 
the aryl or heteroaryl may bear one or more substituents selected from a group consisting of lower alkyl, 
hydroxy, lower alkoxy, halogeno or trifluoromethyl; 

R8 Is (1-5C)aikyl which has no tertiary cart>on, (3-7C)cycloalkyl. aryl or heteroaryl. which aryl or 
heteroaryl independently may bear one or more of the substituents defined for the group A or an aryl or 
heteroaryl moiety thereof; and 

provided that no aliphatic carbon is bonded to more than one nitrogen or oxygen, except as part 
of a cyclic ketal or where the nitrogen bears a carbonyl group; or, 

for a compound of formula I which is acMic or basic, a pharmaceutical ly acceptable salt thereof. 

A compound as claimed In Claim 1 wherein: 

is methyl, ethyl, propyl, Isopropyl or Isobutyl; 
R is hydrogen. A.X.CO-, A.X.CJ-, D.W.SO2- or G in which 
W is a direct bond or imino; 

G is (1-3C)alkyl, aryl(1-C)alkyl or heteroaryl(1-2C)alkyl which may bear one or more substituents 
as defined in Claim 1 for G or a part thereof; 

(1-6C)alkyl is methyl, ethyl, propyl, isopropyl. butyl, isobutyl, t-butyl, pentyi, 3-methylbuty), 1>ethyl- 
propyl, hexyl or 4-methyl pentyi; (3-6C)cycloalkyl is cyclopropyl, cyclopentyi or cyclohexyl; the (1-3C)alkyl 
portion of (3-6C)cycloalkyl(1-3C)alkyl, aryl(1-3C)alkyl or heteroaryt(1-3C)alkyi is methylene, ethylene or 
trimethylene; aryl is phenyl, indenyl or naphthyl; heteroaryl is furyl, imidazolyl, tetrazolyl, pyrldyl (or its 
N-oxide), thtenyl, pyrimWinyl (or its N-oxide), indolyl or quinolinyl (or its N-oxide); lower alkyl is methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl or t-butyl; lower acyioxy isacetoxy; lower alkoxy is methoxy, ethoxy, 
propoxy, isoproxy ort-butoxy; halogeno is bromo. chloro orfluoro; A.X-. taken together, is 2,2,2-trifluor- 
oethoxy; COORa is carboxy or methoxycarkx)nyl; CONRbRc is carbamoyl or N,N-dimethylcarbamoyl; 
NRgCOR2 is trifluoroacetylamino; CONRdSOaR'' is N-phenylsulfonylcarbamoyI or N.(4«chlorophenylsul- 
fonyl}carbamoyl; AJ(-is tris(hydroxymethyl)methylamino, tris(acetoxymethyl)methylamino or 2,2-bis(hy- 
droxymethyOpropoxy; D.W-, taken together. Is 2,2.2-trif luoroethylamino or 3,3,3-trifluoropropyl; and 

R6 is isopropyl, cyclopentyi, cyclohexyl, phenyl, furyl, thienyi or pyridyl in which a phenyl or hetero- 
aryl may bear one or two substituents as defined In Claim 1. 

A compound as claimed in Claim 1 or 2 wh rein R^ is isopropyl; R Is hydrogen, A.X.CO-, A.X.CJ-, D.W.SO2- 
or G in which A.X-, taken together, is 2,2,2-trifiuoroethoxy; J is oxygen; X is a direct bond, imino or oxy; 
A is methyl, ethyl, phenyl, benzyl, phen thyl, pyridyl, thienyi. 5-tetrazolyl, thiazotyl, pyrklyl methyl, thenyl, 
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5-tetrazoIylmethyl, 2-(pyridyl)ethyl. 2-(thienyl)ethyl or 2-(thiazolyl)ethyl wherein the phenyl or heteroaryl 
group may bear one or two halogeno or methyl groups and further wherein the group A may bear a sub- 
stituent selected from hydroxy, methoxy, l-butoxy. acetoxy, pivaloyloxy, carboxy, methoxycartwnyl. 
ethoxycarbonyl, carbamoyl, dimethylcarbamoyi, 2-(dlmethylamino)ethoxycarbonyl, cyano, melhylsulfo- 
nyl, phenylsulfonyl. N-methylsulfonylcarbamoyI, N-phenytsulfonylcarbamoyI, amino, dimethylamino, ox- 
azolidin-2-on-3-yl, acetylamino, trifluoroacetylamino, ureido, methylsulfonyl, sulfamoyi, dlmethylphos- 
phoryl ordlethylphosphoryl; D.W-, taken together, Is 2,2,2-trlfluoroethylamino or 3.3,3-trifluoropropyl; D 
is methyl, ethyl, isopropyl, tert-butyl, cydohexyl, phenyl, benzyl, phenethyl, pyrldyl, thienyl, 5-tetrazoly1, 
thiazolyl, quinollnyl, pyridylmethyl, thenyl, 5-tetrazolylmethyl. 2-(pyridyl)ethyl, 2-(thienyl)ethyl or 2-(thia- 
zolyl)ethyl wherein the phenyl or heteroaryl group may bear one or two halogeno or methyl groups and 
further wherein the group D may bear a substltuent selected from hydroxy, methoxy, t-butoxy, acetoxy, 
pivaloyloxy, carfooxy, methoxycartwnyl, ethoxycarbonyl, carbamoyl, dimethylcarbamoyl, 2-(dimethylami- 
no)ethoxycarbonyl, cyano, methylsulfonyl, phenylsulfonyl, N-methylsulfonylcarbamoyI, N^phenylsulfonyl- 
carbamoyl, N-(4-chlorophenylsulfonyl)carbamoyl, methylsutfonylamino, amino, dimethylamino, oxazoll- 
din-2-on-3-yl, acetylamino, trifluoroacetylamino, ureido, methylsulfonyl, sulfamoyi, dimethylphosphoryl or 
diethylphosphoryl; G is methyl, ethyl, benzyl, phenethyl, pyridyl, pyridymethyl, thenyl, 5-tetrazolylmethyl, 
or2-(pyridyl)ethyl, wherein an alkyl carbon may bear an oxo group and wherein the phenyl or heteroaryl 
group may bear one or two halogeno or methyl groups and further wherein the group G may bear a sub- 
stltuent selected from hydroxy, methoxy. acetoxy. carboxy. methoxycarbonyl, ethoxycarbonyl, carba- 
moyl, dimethylcarbamoyl, phenylcarbamoyi, pyridylcarbamoyi, methylsulfonylamino, amino, dimethyla- 
mino, acetylamino, nicotinoylamino, or trifluoroacetylamino. 

A compound as claimed in Claim 1, 2 or 3 wherein R is hydrogen, formyl, trifluoroacetyl, 2,2,2-trifluoroe- 
. thoxycarbpnyl, hydroxy oxalyl, methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl, 2-methoxyethox- 
ycarbonyl. 4-fluorophenoxycarbpnyl, 4-bromophenoxycarbonyl, 4-methoxyphenoxycarbonyl. benzyioxy- 
carbonyl, 4-fluorobenzyloxycarbonyl, 4-pyridylmethoxycarbonyl, a-methylpyrid-4-ylmethoxycarbonyl, 
2.6-dimethylpyrid-4-ylmethoxycarbonyl. 2-pyrldylmethoxycarbonyl, 6-methylpyrld-2-ylmethoxycarbonyl, 
2-dimethylaminoethoxycarbonyl, acetyl, carbamoylmethylaminocarbonyl, 4-(N-phenylsulfonylcarba- 
moyl)phenylacetyl, methylthiocarbonyl, sulfo, aminosulfonyl, dimethylaminosulfonyl, 2,2,2-trifluoroethy- 
laminosulfonyl, 3,3,3-trifluoroethylsulfonyl, frifluoromethylsulfonyl, methylsulfonyl (which may bear a me- 
thoxycarbonyl, carboxy or ethylsulfonyl substltuent), nr^thylamlnosulfonyl, Isopropylaminosulfonyl, butyl- 
sulfonyl, butylaminosulfonyl, tert-butylaminosulfonyi, cyclohexylaminosulfonyl. phenylsulfonyl (in which 
the phenyl may bear a chloro, nitro, amino, formylamino, acetylamino, frif luoroacetylamino, methoxy, car- 
boxy, N-(4-chlorophenytsulfonyl)carbamoyt, or methylsulfonylamino substltuent at the 3- or 4-positian),. 
anilino, pyrldylsulfonyl, quinolinylsulfonyt, benzylsulfonyl (In which the phenyl ring may bear a nitro or ami- 
no substltuent at the 3- or 4-positlon), pyridylmethyisuKonyl, 2-(pyridyl)ethylsulf6nyl, benzylaminosutfo- 
nyl, methyl, ethyl, benzyl, phenethyl or pyridylmethyl. 

A compound as claimed in Claim 4 wherein R Is hydrogen, formyl, trifluoroacetyl, 2,2,2-frlfiuoroethoxy- 
carbonyl, methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl, 2-methoxyethoxycarbonyl, 4-bromo- 
phenoxycarbonyl, benzyioxycarbonyl, 2,6-dlmethylpyrid-4-yl methoxycarbonyl, methylthiocarbonyl, tert- 
butylaminosulfonyl, 4-acetylaminophenylsulfonyl , 4-{N-(4-chlorophenylsulfonyl)carbamoyl}phenylsu}fo- 
nyl, benzylsulfonyl, benzylaminosulfonyi or ethyl. 

A compound as claimed in any one of Claims 1-5 wherein R« Is 2-furyl, 2-thienyl, 3-pyridyl or phenyl In 
which the phenyl may bear one or two halogeno, trif luoromethyl. rnethyl, hydroxy, methoxy, tert-butoxy. 
methoxycarbonyl or carboxy substltuents. . ' 

A compound as claimed is Claim 1 In which R<> is isopropyl, R Is hydrogen, formyl, 2,2,2-trtfluoroethoxy- 
carbonyl, isopropoxycarbonyl. methylthiocarbonyl or ethyl, and R* is 2-furyl, 2-thienyl, 3-pyridyl or phenyl 
in which the phenyl may bear one or two halogeno, trif luoromethyl, methyl, hydroxy, methoxy, tert-butoxy. 
methoxycarbonyl or carboxy substltuents. 

A compound as claimed in Claim 1 selected from: 

(a) 2-[5-amino-6-oxo-2-(2-thienyl)-1,6-dihydro-1-pyrimidinyl]-N-(3,3,3-frifluoro-1-isopropyl-2-oxopro- 
pyl)acetamide, 

(b) 2-[5-amlno-2-(4-fluorophenyl)-6-oxo-1,6-dihydro-1-pyrimidinyl]-rJ-(3,3,3-trifluoro-1-isopropyl-2- 
oxopropyl)acetamide. 
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(c) 2-[5-isopropoxycaitonylamino-6-oxo-2-(24hienyl)-1,6-dihydro-1-pyrimidinyl]-N^ 
lsopropyl-2-oxopropyt)-acetamide, 

(d) 2-[5-ethylamino-6-oxo-2-(24hienyl)-1,6-dihydro-1-pyrimidinylKN-(3,3.3-trtf 
opropyl)acetamide, 

(e) 2-[6-oxo-2-phenyl-6-(2,2.2-t^ifluoroethoxyca^bonylamino)-1,6-dihydro-1-pyrimidinyl^N-^^ 
fluoro-1-isopropyl-2-oxoppopyl)acetBmlde, 

(f) 2-(5-methylthiocarbonylamino-6-oxo-2-phenyl-1,6-dihydro-1-pyrimidinyl)-K-(3,3,3^ 
propyl-2-oxopropyl)acetamide, 

(g) 2-(2-(4-fluorophenyl)-5-methylthiocarbonylamino-6-oxo-1,2-dihydro-1-pyrimidinyll^^ 
fluoro-1-isopropyl-2-oxopropyl)acetam[de, 

(h) 2-[6-oxo-2-(2-thienyl)-5-(2,2.2-lrifluoroethoxycarbonylamino)-1,6-dlhydro-1-pyrimidinyl]-N^ 
trlfluoro-1-lsopropyl-2-oxopropyI)acetamide, 

(I) 2-I5-formylamino-6-oxo-2-(2"thlenyl)-1,6-dihydro-1-pyrimidinyl]-N-(3,3,3-W^ 
oxopropyl)acetamide, and 

ti) 2-(5-formylamino-6-oxo-2-phenyl-1.6-dihydro-1-pynmidinyl]-N-(3.3,3-trifluor<^ 
propyl)acetamide. 

A salt as claimed in Claims 1 selected from 

(a) for an acidic compound of formula I, an alkalai metal salt, an alkaline eartli metal salt an aluminum 
salt, an ammonium salt, or a salt made from an organic base which affords a phamaceutically accept- 
able cation: and 

(b) for a basic compound of formula 1, an acid-addHion salt made with an acid which probides a phar- 
- maceutically acceptable anion. 

A method of making a compound of formula I, or a phamaceutically acceptable salt thereof, as claimed 
in any one of Claims 1-9 which is characterized by: 

(A) QxMbtlng a corresponding alcohol of formula II; 

(B) For a compound of formula I which contains an N-H residue, removal by using a conventional meth- 
od of the nitrogen protecting group of a corresponding compound bearing a conventional nitrogen pro- 
tecting group; 

(C) For a compound of formula I wherein R Is an acyl group, acylatton of a corresponding amine of 
formula I wherein R is hydrogen; 

(D) For a compound of formula I wherein R is a sulfonyl group, sulfonylation of a corresponding amine 
of formula 1 wherein R is hydrogen with a corresponding sulfonic ackJ of formula D.W.SO2.OH, or an 
activated derivative thereof; 

(E) For a compound of formula I in which R is a group G, substitution of the group L of a corresponding 
compound of formula G-L, wherein L is a conventional leaving group, with a corresponding amine of 
formula I wherein R Is hydrogen, optionally using a conventional catalyst; 

(F) For a compound of formula I vi^lch bears a hydroxy substituent on an aryl or heteroaryl group, deavr 
ing the alkyi ether or acyloxy ester of a corresponding compound of formula I which bears a lower alkoxy 
or lower acyloxy substituent on an aryl or heteroaryl group; 

(G) For a compound of formula t which bears a group of formula COORa in which Ra is hydrogen, de- 
composing the ester group of a corresponding ester made with a conveniently removed acid protecting 
group; 

(H) For a compound of formula I bearing a moiety of formula COORa, CONRbRc, COO(CH2)2NReRf 
or C0NRdS02R\ acyiation of a corresponding compound of formula l-lORa, HNRbRc, HO(CH2). 
2NReRf or HNRdS02R^ with a corresponding acid of formula I bearing a moiety of formula COORa in 
which Ra Is hydrogen, or an acth/ated derivative thereof; 

(I) For a compound of formula I bearing a tower acyloxy group or a group of formula NRgCHO, 
NRgC0R2. NRgCOOR2, NRhCQNRiRj or NRkS02R3, acyiation or sulfonylation of a corresponding 
compound of formula I bearing a hydroxy group or an amino group of formula NHRg, NHRh or NHRk 
with an activated derivative of a corresponding acid of formula HOCHO, HOCOR2, HOCOOR2, 
HOCQNRIRj (including an isocyanate or isothiocyanate) or H0S02R^. respectively, using a conven- 
tional method; 

(J) For a compound of formula I which bears a heteroaryl N-oxide group, oxidation of a corresponding 
compound of formula I which bears a heteroaryl group using a conventional oxidant; or 
(K) For a compound of formula I which bears a primary amino group, reduction of a corresponding com- 
pound bearing a nibro group using a conventional reducing method; and 
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whereafter, for any of the above procedures, when a pharmaceuticalty acceptable salt of an acid- 
ic or basic compound of formula I is required, reacting the acidic or basic form of such a compound of 
formula I with a base or acid affording a physiologically acceptable counterion or by any other conven- 
tional procedure; and 

wherein the chemical formulae I and II are set out hereinbelow; and 
wherein R, R°, R^, D, W, G. Ra-Rk, R^-R^ and Q, except where more particularly described, have 
the meaning defined in any one of Claims 1-9. 

11. A compound of formula II, set out hereinbelow, wherein R, and R^ are defined as in Qaim 1 , or a salt 
thereof. 

12. A compound of formula Vb. set out hereinbelow, wherein R has a value defined for G in Claim 1 , R^ and 
Ro are defined as in Claim 1. and Rx is a group which protects and activates a primary amino group for 
substitution, or a salt thereof. 

131 A pharmaceutical composition comprising a compound as defined in Claim 1 , or a pharmaceutlcally ac- 
ceptable salt thereof, and a pharmaceutical I y acceptable diluent or carrier. 



57 



EP 0 528 633 A1 
FORMULAE 






Claims for the following Contracting State: GR 

1. A process for producing a compound of formula I wherein: 
Ro is (1-5C)alkyl; 
R is hydrogen; or 

R Is an acyl group of formula A.X.CO- in which A.X-, taken together, is hydrogen, trifluoromethyl, 
2,2,2-trifluoroethoxy. amino, methoxyamino, 2.2,2-ti1fiuoroethylamino, RbRcN.O-, RaOCONI-l-, 
RiSOjIMH-, RaOCO-. RbRcNCO- or RaCO-; or 

R is an acyl group of formula A.XCJ- in which 

J Is oxygen or sulfur; 

X Is a direct bond, Imino, oxy or thio; and 

A is as defined below or 
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A is tetrahydropyran-4-yl, 1-methylpiperid-4-yl, or 5-methy!-1,3-dioxacyc1ohex-5-ylmethyl; or 
R is a sulfonyl group of formula D.W.SO2- in which D.W-. taken together, is hydroxy, amino, di(lower 
alkyl)amino, 2,2,2-trifluoroethylamlno, 2,2,2-trlfluoroethyl, 3,3,3-trifluoropropyl ortrifluoromethyl; or 
W is a direct bond, imino, carbonyiimino, oxycart>onylimino or Iminocarbonyliniino; and 
6 D is as defined beiow; or 

R Is an alkyi, aryl or heteroaryl group G as defined below; 

The group A. D or G is (1-6C)alkyl. (3-6C)cycloail(yl. (3-6C)cydoalkyl-(1-3C)alky1, aryl, aryt(1- 
3C)alkyl, heteroaryl or heteroaryl(1-3C)alkyl wherein an aryl or heteroaryl moiety may bear one or nrK>re 
halogeno, nitro, methyl or trifluoromethyt groups and further wherein the group A, D or G may bear one 
10 or more substituents selected from a group consisting of hydroxy, lower alkoxy, lower acyloxy, COORa, 

CONRbRc. COO(CH2)2NReRf, cyano. S02R^ CONRdSOaRi, NReRf. NRgCHO. NRgCOR2 NRgCOOR2 
NRhCQNRiRj, NRkSOzR^. SOzNRIRm. SOzNRnCOR^ and P(0) (ORa): in which 

Q is oxygen or sulfur; 

Ra-Rn are independently hydrogeni benzyl or lower alkyi; or, independently, a group NRbRc, 
15 NReRf, NRiRj or NRIRm is a cyclk: radical selected from a group consisting of 1 -pyrrol klinyl, piperidino, 

morpholino or 1-plperazlnyl which may bear a lower alkyI substituent at the 4-positlon; or, independently, 
a group NReRf is a cyclic radical selected from a group consisting of 2-pyrrolidinon-1-yl, succinimido, ox- 
azolidin-2-on-3-yl, 2-benzoxazolinon-3-yl, phthalimido and cis-hexahydrophthaiimido; and 

R1-R4 are independently trifluoromethyi, (1-6C)alkyl, (3-6C)cycloaIkyt, aryl or heteroaryl in which 
20 the aryl or heteroaryl may bear one or more substituents selected from a group consisting of lower alkyI, 

hydroxy, lower alkoxy, halogeno or trifluoromethyi; 

RB is (1-5C)alkyl which has no tertiary cari)on, (3-7C)cycloalkyl, aryl or heteroaryl, which aryl or 
heteroaryl independently may bear one or more of the substituents defined for the group A or an aryl or - 
heteroaryl moiety thereof; and 
25 provided that no aliphatk: carbon is bonded to more than one nitrogen or oxygen, except as part 

of a cydk: ketal or where the nitrogen bears a carbonyl group; or, 

for a compound of formula I which Is acidic or k>asic, a pharmaceutlcally acceptable salt thereof, 
which method is selected from 

(A) Oxidizing a corresponding alcohol of formula II; 
30 (B) For a compound of formula I which contains an N-H residue, removal by using a conventional meth- 

od of the nitrogen protecting group of a corresponding compound bearing a conventional nitrogen pro- 
tecting group; 

(C) For a compound of formula I wherein R is an acyt group, acylation of a corresponding amine of 
formula I wherein R is hydrogen; 
3S (D) For a compound of formula I wherein R Is a sulfonyl group, sulfonylation of a corresponding amine. 

of formula I wherein R is hydrogen with a corresponding sulfonic acid of formula D.W.SO2.OH. or an 
activated derivative thereof; 

(E) For a compound of formula I in which R is a group G, substitution of the group L of a corresponding 
compound of formula G-L, wherein L is a conventional leaving group, with a corresponding amine of 

40 formula I wherein R is hydrogen, optionally using a conventional catalyst; 

(F) For a compound of formula I which bears a hydroxy substituent on an aryl or heteroaryl group, leavr 
ing the atkyi ether or acyloxy ester of a corresponding compound of formula I which bears a lower alkoxy 
or lower acyloxy substituent on an aryl or heteroaryl group; 

(G) For a compound of formula I which bears a group of formula COORa in which Ra is hydrogen, de- . 
45 composing the ester group of a corresponding ester made with a conveniently removed acid protecting 

group; 

()H) For a compound of formula I bearing a moiety of formula COORa, CONRbRc, COO(CH2)2NReRf 
or C0NRdS02R\ acylation of a corresponding compound of formula HORa, HNRbRc, HO(CH2)l 
zNReRf or HNRdSOzRi with a corresponding acid of formula I bearing a moiety of formula COORa in 

60 which Ra Is hydrogen, or an activated derivative thereof; 

(I) For a compound of formula I bearing a lower acyloxy group or a group of formula NRgCHO. 
NRgCOR^ NRgCOOR2. NRhCQNRiRj or NRkSOzR^, acylation or sulfonylation of a corresponding 
compound of formula I bearing a hydroxy group or an amino group of formula NHRg, NHRh or NHRk 
with an activated derivative of a corresponding add of formula HOCOR, HOCOR^, HOCOOR^ 

55 HOCQNRiRj (including an isocyanate or isothiocyanate) or H0S02R^, respectively, using a conven- 

tional method; 

(J) For a compound of formula I which bears a heteroaryl N-oxide group, oxidation of a corresponding 
compound of formula I which bears a heteroaryl group using a conventional oxidant; or 
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(K) For a compound of formula I which bears a primary amino group, reduction of a corresponding com- 
pound bearing a nitro group using a conventional reducing method; and 

whereafter, for any of the above procedures, when a pharmaceuticaliy acceptable salt of an acidic 
or basic compound of formula I is required, reacting the acidic or basic form of such a compound of formula 
I with a base or acid affording a physiologically acceptable counterion or by any other conventional pro- 
cedure; and 

wherein the chemical formulae I and II are set out hereinbelow. 

Acompound of formula II, set out hereinbelow, wherein R, and are defined as in Claim 1, or a salt 
thereof. 

A compound of formula Vb, set out hereinbelow, wherein R has a value defined for G in Claim 1 , R^ and 
R® are defined as in Claim 1, and Rx is a gn>up which protects and activates a primary amino group for 
substitution, or a salt thereof. 

The use of a compound of formula I, or a pharmaceuticaliy acceptable salt thereof as defined In dalm 1 
in the manufacture of a novel medicament. 
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Claims for the following Contracting State : ES 

1. A process for producing a compound of formula I wherein: 
60 Ro is (1.5C)aikyl: 

R is hydrogen; or 

R is an acyl group of formula A.X.CO- in which A.X-. taken together, is hydrogen, trifluoromethyl, 
2,2,2-trifiuoro6thoxy, amino, methoxyamino, 2,2.2-triftuoroethyiamino, RbRcN.O-, RaOCONH-, 
RISO2NH-, RaOCO-, RbRcNGO- or RaCO-; or 
S5 R is an acyi group of formula A.X.CJ- In which 

J is oxygen or sulfur; 

X Is a direct txsnd, Imino, oxy or thio; and 

A is as defined below or 
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A is tetrahydropyran-4-yl, 1-methylpiperid-4-yl, or 5-methyl-1,3-dioxacyclohex-6-yImethyl; or 
R Is a sulfonyl group of formula D.W.SO2- in which D.W-. taken together, is hydroxy, amino, di(lower 
alkyl)amino, 2,2,2-trifiuoroethylamino, 2,2,2-trifluoroethyl, 3,3.3-lrifluoropropyl or trifluoromethyl; or 
W is a direct bond, imino, carbonylimino, oxycart>onylimino or iminocarbonylimino; and 
5 D is as defined below; or 

R is an alkyi, aryt or heteroaryl group G as defined beiow; 

The group A. D or G Is (1-6C)alkyl, (3-6C)cycloaikyl, (3-6C)cycioalkyi-(1-3C)alkyi, aryl, aryi(1- 
3C)alkyi, heteroaryl or heteroaryi(1-3C)alkyl wherein an aryi or heteroaryl moiety may bear one or more 
halogeno, nitro, methyl or trifluoromethyl groups and further wherein the group A, D or G may bear one 
10 or more substltuents selected from a group consisting of hydroxy, lower alkoxy, lower acyloxy, COORa, 

CONRbRc. COOCCHJzNReRf. cyano. SOaRi, CONRdSOzRi. NReRf, NRgCHO, NRgCOR?, NRgCOOR^, 
NRhCQNRIRj, NRdSOzR^, SOzNRIRm, SOzNRnCOR^ and P(0) (ORa): In which 

Q is oxygen or sulfur; 

Ra-Rn are independently hydrogen, benzyl or lower alkyi; or, independently, a group NRbRc, 
IS NReRf. NRiRj or NRIRm Is a cyciic radical selected from a group consisting of 1 -pyrrol idinyi, piperidino. 

morphoiino or 1-piperazlnyl which may bear a lower alkyI substituent at the 4-position; or, independently, 
a group NReRf is a cyclic radical selected from a group consisting of 2- pyrrol id i non-1 -yl, succinimkJo. ox- 
azolidin-2-on-3-yl, 2-benzoxazoiinon-3-yt, phthalimido and cis-hexahydrophthalimido; and 

R^-R4 are independently trifluoromethyl, (1-6C)alky}, (3-6C)cycloa!kyl, aryl or heteroaryl in which 
20 the aryl or heteroaryl way bear one or more substituents selected from a group consisting of lower alkyI, 

hydroxy, lower alkoxy, halogeno or trifluoromethyl; 

RB is (1-5C)aikyl which has no tertiary carbon, (3-7C)cycioaikyi, aryl or heteroaryl,. which aryl or 
heteroaryl independently may bear one or nrwre of the substltuents defined for the group A or an aryl or 
heteroaryl moiety thereof; and 
25 provided that no aliphatte carbon Is bonded to more than one nitrogen or oxygen, except as part 

of a cyclic ketal or where the nitrogen bears a carbonyl group; or, 

for a compound of formula I which Is acidic or basic, a pharmaceutlcaiiy acceptable salt thereof, 
which method is selected from 

(A) Oxklizing a corresponding alcohol of formula II; 
30 (B) For a compound of formula I which contains an N-H residue, removal by using a conventional meth- 

od of the nibrogen protecting group of a corresponding compound bearing a conventional nitrogen pro- 
tecting group; 

(C) For a compound of formula I wherein R is an acyl group, acylation of a corresponding amine of 
formula I wherein R is hydrogen; 
35 (D) For a compound of formula I wherein R is a sulfonyl group, sulfonylation of a corresponding amine 

of formula I wherein R is hydrogen with a corresponding sulfonic acid of formula D.W.SO2.OH, or an 
activated derivative thereof; 

(E) For a compound of formula I in which R is a group G, substitution of the group L of a corresponding 
compound of formula G-L, wherein L Is a conventional leaving group, with a corresponding amine of 

40 formula I wherein R is hydrogen, optionally using a conventional catalyst; 

(F) For a compound of formula I which bears a hydroxy substituent on an aryi or heteroaryl group, leav- 
ing the alkyI ether or acyloxy ester of a corresponding compound of formula I which bears a lower alkoxy 
or lower acyloxy sutistituent on an aryt or heteroaryl group; 

(G) For a compound of formula I which bears a group of formula COORa in which Ra is hydrogen, de- 
45 composing the ester group of a corresponding ester made with a conveniently removed acid protecting 

group; 

(H) For a compound of formula I bearing a moiety of formula COORa, CONRbRc, COO(CH2)2NReRf 
or C0NRdS02R^ acylation of a corresponding compound of formula HORa, HNRbRc, HO(CH2)l 
zNReRf or HNRdSOzR^ with a corresponding acid of formula I bearing a moitey of formula COORa in 

50 which Ra Is hydrogen, or an activated derivative thereof 

(I) For a compound of formula I bearing a lower acyloxy group or a group of formula NRgCMO, 
NRgCOR2 NRgCOOR2 NRhCQNRiRJ or NRkSQzR^. acylation or sulfonylation of a corresponding 
compound of formula I bearing a hydroxy group of an amino group of formula NHRg, NHRh or HURk 
with an activated derivative of a corresponding acid of formula HOCOR, HOCOR^, HOCOOR^, 

55 HOCQNRiRJ (including an Isocyanate or isothiocyanate) or HOSOzR^, respectively, using a conven- 

tional method; 

(J) For a compound of formula I which bears a heteroaryl N-oxide group, oxidation of a corr sponding 
compound of formula I which bears a heteroaryl group using a conventional oxidant; or 
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(K) For a compound of formula I which bears a primary amino group, reduction of a corresponding com- 
pound bearing a nitro group using a conventional reducing method; and 

whereafter, for any of the above procedures, when a pharmaceutically acceptable salt of an acidic 
or basic compound of formula I is required, reacting the acidic or basic form of such a compound of formula 
I with a base or acid affording a physioioglcally acceptable counterion or by any other conventional pro- 
cedure; and 

wherein the chemical formulae I and II are set out hereinbelow. 

The use Qf a compound of formula t, or a pharmaceutically acceptable salt thereof, as defined in claim 1 
in the manufacture of a novel medicament. 
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